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Weed-free Tracks 
At Half the Cost of Hand Weeding 


50 to 75 miles of track can be weeded in a day with ““HERBICIDE”’ at an 
average cost of $50.00 per mile. One treatment lasts for the season. 


$100.00 per mile for hand weeding is low, and it takes several hand 
weedings to keep the tracks free of weeds during the growing season. 


We offer—a 50% saving in first cost—a clean track for the season—to 
release labor for essential track work. 


Let us submit an estimate on the cost of weeding your track. 


Reade Manufacturing Co., 135 Hoboken Ave., Jersey City 


Works: Jersey City and Chicago 


. HERBICIDE” 


The Weed Exterminator 
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H Y-CROME Nut Locks should not be confused with the 
ordinary lock washer of short time service. 


Hy-Crome was designed and is manufactured to not merely 
fulfill but surpass the foremost demand for dependability. 


Because this nut lock measures up to the needs of today in 
track joint security, it has gained world wide confidence among 
the men who are responsible for track joint efficiency and 
economy. 





THE RELIANCE MANUFACTURING COMPANY 
; Massillon, Ohio 


Branch Offices: New York, Cleveland, Detroit, Chicago, St. Louis, San Francisco 


Agents: Wm. H. Ziegler Co., Minneapolis, Minn.; Southwest Sales & Equipment Co., Los Angeles, Cal.; Crerar, Adams & 
Company, Chicago, Ill.; Norman S. Kenny Company, Baltimore, Md.; Flemming & Cardoza, Richmond, Va.; 
Shapleigh Hardware Co., St. Louis, Mo.; Engineering Materials, Ltd., Montreal, Que. 
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Whatever your requirements— 


MUDGE “All Service” Extra Gang Car with Trailer 


POWER 


makes them popular 


When all other information has been compiled and all data tabulated. if 
you want to confirm your judgment on motor ears— 


ASK THE FOREMAN 


He has learned by the infallible test of experience what make of car will 
“stand the gaff.” 

He may not be posted on all the details of mechanical refinement, but he 
does know that MUDGE CARS supply all the power he needs in his work. They 
fill the bill for him in every particular. 

After all, he is the man who should be satisfied. His work will be better. 
when he is better equipped. 




















Let us help you with your motor car problems. 


8 Mudge & Company 


Manufacturers—Railroad Equipment 
it Railway Exchange Bldg. « CHICAGO 





there’s a MUDGE for the job 


CAs 
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Pays the Interest on $6,500 


In Sludge Removal Alone 


This softening plant is an asset, not a liability, for in 
addition to the savings from softening it saves several hundred 
dollars a year in sludge removal alone. This is possible be- 
cause of the Horton Conical-bottom tank, which directs: the 
sludge to a central riser of small area, where it is concentrated 
and therefore easily removed. Says a writer in Railway 
Engineering and Maintenance: 


“A test was made to determine the amount of water required 
to remove the sludge from a flat-bottom tank 22 feet in diameter 
after 12 hours’ operation, during which time 120,000 gallons of water 
had been treated, the sludge amounting to approximately 520 pounds. 
About 5,000 gallons of water was wasted and while a great deal 
of the sludge was removed, the tank was not clean by any means 
and repeated opening and closing of the sludge valve brought 
quantities of sludge, the stream of water being clear with streaks 
of sludge through it. The tank was drained of all water and it was 
found that the openings in the sludge system collected the sludge 
for only a short distance around the openings and the sludge had 
accumulated to a depth of three feet all around the edge of the tank. 
There was also a great deal of sludge between the sludge lines. 
Examination of the tank proved conclusively that the removal of 
sludge in a flat-bottom treating tank is very expensive in the use 
of water and in most cases is inefficient and incomplete so far as the 
complete removal of the sludge is concerned. 

“A similar test was made with a conical-bottom treating tank 
28 feet in diameter. After 60 hours’ operation, during which time 
1,000,000 gallons of water had been treated, and the sludge deposit 
amounted to over 4,000 pounds, it was found that 2,300 gallons of 
water was sufficient to remove the sludge completely. The prac- 
tice on the Illinois Central is to wash the sludge out twice a day and 
the water required for this purpose rarely exceeds 1,200 or 1,500 
gallons daily, while to do the same work in a flat-bottom tank 
would require 8,000 or 10,000 gallons, a conservative estimate of 
the amount of water saved daily being 7,500 gallons which, at the 
low rate of 15 cents per thousand gallons for pumping and treating 
means an annual saving of over $400 per year or six per cent on 
an investment of over $6,500.” 


You owe it to yourself and your company to investigate this re- 
markable plant. Its simplicity, economy and uniformity of treatment 
will be a revelation to you. 

Any of our offices will be glad to give you complete information for 
your files or for transmission to other officials, without obligating you 
or your road in the slightest degree. 


CHICAGO BRIDGE & IRON WORKS 


NEW YORK CHICAGO 
3156 Hudson Terminal Bidg. 2452 Old Colony Bldg. 
DALLAS SAN FRANCISCO ATLANTA 
1646 Praetorian Bldg. 1007 Rialto Bldg. 1036 Healey Bldg. 


HORTON STEEL WORKS, Ltd. 


BKIDGEBURG MONTREAL 
172 Janet St. 1151 Bank of Toronto Bldg. 
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Dam and Spillway of DuQuoin Reservoir, Illinois Central 


Railway Engineering a Maintenance 


Formerly the Railway Maintenance Engineer 
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2 high ecoees capaete 


INSPECTION 
- PURCHASING 
~? | DISTIBUTION 


* NTERNATIONAL Tie Serv- 
ness, working at maximum 


STANDARD SPECIFICATION TIES efficiency, hand in hand with 
. the railroads for the purpose 


of accumulating sound, high 
grade Standard Specification 
Ties and of seasoning, treating 
and delivering them exactly 
where and when you need them. 


Take full advantage of this 
opportunity. It saves inspec- 
tion, purchasing and distribu- 
tion expense. 


Write for full particulars 
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International Creosoting & Construction Co. 


General Office—Galveston, Texas 








x Plants: Texarkana, Texas Beaumont, Texas Galveston, we 
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The New Improved 


Ramapo No. 20-B 


Automatic Safety 
Switch Stand 


A RACOR PRODUCT 


TRADE MARK 
REGISTERED 


RAMAPO AJAX CORPORATION 
HILLBURN, NEW YORK 


CHICAGO NEW YORK 
SUPERIOR, WIS. NIAGARA FALLS, N. Y. 


Canadian Ramapo Iron Works, Limited, Niagara Falls, Ont. 
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THE IDOL TRACK LINER AND JACK 


te j - 

Illustration No, | Illustration No. 2 
Illustrations numbers | and 2 show the proper placement of Liners to line frogs. Place three Liners against 
outside rail in direction of throw, two Liners against frog and two Liners against inside rail. The work of 
lining can be done with one-third the number of men required when using lining bars. This work usually takes 
a greater period of time with 15 to 21 men using lining bars than is taken by 7 men when using Idol Track Liners. 


eters ape ore 


Illustration No. 3 Illustration No. 4 


Illustrations numbers 3 and 4 show the lining of ordinary shown in illustration number 4 could not line the track; the 
track. Set two Liners against outside rail in direction to be three men with Liners moved the same track easily, without 
lined, and one against inside rail. digging out the ballast at the end of the ties. When section 
crews are reduced to three men, all ordinary track can be 
lined without waiting for the organization of full forces, and 
without the doubling of section crews. 


Illustration number 3 shows three men doing the same work 
with Idol Track Liners as was formerly done by seven to 
nine men with lining bars. The seven men using lining bars 








THE IDOL 
TRACK JACK 
No. 1 


Illustration No. 5 shows Idol Track Jack 
No. 1, which weighs only 26 pounds. 





Illustration No. 6 shows man carrying 
Idol Track Jack, wrench, pick and 


shovel with ease. 








ry 
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Illustration No. 5 Illustration No. 6 


THE IDOL TRACK LINER CO. 


Railway Labor Saving Devices 
717-723 South Wells St., Chicago, Ill. 


F. Hackmann, President and Mechanical Enginter J. J. Franzen, Secretary and Treasurer 
Thos. D. Crowley & Co., Sales Agents Peoples Gas Building, Chicago 
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Extension Side Dump Cars 
Two-way Air Operated 


The Car with the ORE extensive use of modern air-dump car equipment is a vital factor 
in eliminating unloading expense in maintenance of way work. 


Down Turning Door The Extension Side Dump Car solves the problem and solves it rightly. 


When dumping, the entire side of the car or door turns out and down with 

the tilting of the body, forming a chute over which the load is discharged 

several feet away from the track, clearing the ballast line. When the car 

- ‘ is in full dumped position, as illustrated below, it is quite evident that 
Substitute Air there is nothing to hinder or retard the free dumping of materials regard- 
less of their size. After the car is empty and released from the dumped 


for Labor position it closes quickly by gravity and locks automatically. 


The Extension Side Dump Car is truly a labor saving device with an 
efficient and conscientious service behind it. It saves and it serves as it 
pays for itself. 


(O PITTSBURGH CLARK CAR COMPANY 
Oliver Building, Pittsburgh, Pa. 
New York Office: 52 Vanderbilt Ave. 
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Fairbanks Morse No. 41 Lig 
Car—equipped with Hyatt roller bearings 










ht Inspection 


Clear Track Ahead 
With Hyatt Equipped 
Maintenance Cars 


| Darke turning Hyatt roller 
bearings on your railway 
maintenance cars are a “go 
ahead” signal for reliable oper- 


ation. 


These bearings at the vital 
points not only eliminate the 
greater part of the friction com- 
mon to plain bearings, but for- 
tify the cars against shocks, 
overloading and abuse. Bear- 
ing adjustment and replace- 
ment are done away with. Lu- 
brication is necessary only three 
or four times a year. 


As a means of insuring satis- 
factory performance and cut- 
ting lubrication and mainte- 
nance costs, Fairbanks, Morse 
& Company build Hyatt bear- 
ings into their various types of 
cars as standard equipment. 


For generally dependable ser- 
vice and low cost of upkeep 
specify Hyatt equipped new 
cars, or Hyatt bearing replace- 
ment boxes for your present 
cars. 


HYATT ROLLER BEARING COMPANY 


NEWARK HUNTINGTON PITTSBURGH CHICAGO 


WORCESTER PHILADELPHIA DETROIT SAN FRANCISCO 
BUFFALO CLEVELAND MILWAUKEE MINNEAPOLIS 


Write for information on the development of Hyatt 


roller bearings for heavy equipment. 
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12 Tamper Ballasting Gang 


Labor-Aidin ng 
Pneumatic Methods 


With Tie Tamper Compressors 


Three sizes: 5’x5” operates)” 4 tampers 
7’x6” operates ; 8 tampers 


9’x8" operates{12 tampers Drillin gs for 


Screw Wspikes 


Ask for complete information 


INGERSOLL-RAND CO., 11 Broadway, New York 


Offices in all principal domestic and foreign cities 
For Canada refer Canadian Ingersoll-Rand Company, Limited, 260 St. James Street, Montreal 197-TT 











" DrivingfScrew 


‘Spikes 


Rail Drilling : : Grinding Switch Points 


Ing ersoll-Rand 
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The Mark of 
Quality 


Perfected 
by Cyclone 


Cyclone was first to perfect the process of Heavily Zinc- 
Coating (or Hot-Galvanizing) Chain Link Fence Fabric 
by Hot-Dipping Process AFTER Weaving. Cyclone 
“Galv-After” Chain Link Fence Fabric represents the 
highest development in this new type of fence. Uni- 
formly zinc coated. No lumps; no frozen or soldered 
intersections. “Galv-After” Fence Fabric lasts years 
longer. No annual painting. 


Complete information about ‘“Galv-After’” Chain 
Link Fence and Cyclone Service sent on request. 
We also manufacture Iron Fencing and Gates for 
every purpose—intertrack fence, etc. Address 
nearest offices; Dept. 39. 


CYCLONE FENCE COMPANY 


a? % FACTORIES AND OFFICES: 
lay Waukegan, IIl., Cleveland, Ohio, Newark, N. J., Fort Worth, Tex., 
Oakland, Calif. (Standard Fence Co.), Portland, Ore. (Northwest 


®, 
Fe & Wire Works y/ 
Pa 7 wis 7" aad 
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ARMCO Culverts in Railway Service 


No. 7 of a Series 








Name of Railway: Great Northern. 
Location: Main Line. Fargo to Surrey, N. D. 
Traffic: Transcontinental freight and passenger. 


Installation Data: A 24 in., 12 ga. ARMCO Culvert, under 5 ft. fill 
of sandy soil. Installed 1910. Under traffic 1912. 


Condition: Evidently perfect. No distortion or settling visi- 
ble. Galvanizing intact. Photographed and in- 
spected May 19, 1922. 


Remarks: Inspection of culvert under comparatively light 
sandy fill of this nature when heavy train is 
passing reveals the need for an elastic structure 
at such a location. 





CO > ee 8h 


There is a manufacturer in almost every state and in 
Canada, making Culverts, Flumes, Siphons, Tanks, r 
Roofing, etc., of genuine, rust-resisting Armco Ingot 

Iron. Write for full information and nearest ship- 
ping point on products im which you are mterested 





ingot tron 


ARMCO CULVERT & FLUME MFRS. ASS’N, 215 North Michigan Avenue, Chicago 


ARMCO CULVERTS | 


a seannerumpmannte 














Send for “Fighting Rust 
with Sublimed Blue Lead” 
—a Rust-Proofing Manual 





Sales Offices: 


. CINCINNATI 
Plants: EAST ST. LOUIS, ILL. 


© The E. P. L. Co., 1924 
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4th Street Viaduct, Joplin, Mo, 


Why Seven More Railways Adopted 


Sublimed Blue Lead in 1923 


URING the past year, seven large 

railroad companies have adopted 
Sublimed Blue Lead in Oil for use as rust- 
inhibitive pigment for iron or steel, either 
for maintenance of way painting, or for 
shop work. In every case, the railroad 
company bought Sublimed Blue Lead 
after testing it for years, exposed to the 
actual conditions that it would face upon 
the job. 

The photo above shows graphically one 
of the reasons for the general spread of the 
use of Sublimed Blue Lead in Oil as a rust- 
proofing pigment. The painter is applying 
Sublimed Blue Lead in Oil to the Fourth 
Street Viaduct, Joplin, Missouri, with an 
air brush. Sublimed Blue Lead in Oil 
works equally well for brushing, spraying 
or dipping. It will not harden in the con- 


tainer and breaks up easily when mixed 
with oil. 

One hundred pounds of Sublimed Blue 
Lead in Oil will rust-proof 5216 square 
feet of iron or steel. This is equivalent to 
a surface a foot wide and nearly a mile 
long. As well, painters find that Sublimed 
Blue Lead in Oil flows so evenly from the 
brush or air brush and spreads so smooth- 
ly upon the metal surface that they can 
cover greater area in a day and still pro- 
duce a film free from breaks, runs or alli- 
gatoring. 

The durability of Sublimed Blue Lead 
in Oil, as a long time protector of metal 
surfaces, has been proven both in the 
field and in technical tests. 

Send for your copy of “Fighting Rust 
with Sublimed Blue Lead.” 


General Offices: The EAGLE-PICHER LEAD COMPANY - 856-208 S. La Salle St., CHICAGO 


EAGLE 


Picher Sublimed 


BLUE LEAD 


in OIL 


CINCINNATI CLEVELAND PITTSBURGH PHILADELPHIA NEWYORK MINNEAPOLIS 


BUFFALO DETROIT ‘ BALTIMORE NEW ORLEANS 


ARK GALENA, KAS. 
CHICAGO 


HENRYETTA, OKLA. 
ARGO, ILL. 


ST.LOUIS JOPLIN 


PICHER, OKLA. 
HILLSBORO, ILL, (2 Plants 


KANSAS CITY 


JOPLIN, MO. 
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Castleton Cut-off 
Project Simplified 


by application of efficient 
methods and practical use 
of du Pont Explosives 


_ bigger and more difficult the contractor’s job, the 
greater the need forreliable and efficient culédens. 

In the construction of the Castleton Cut-off on the 
New York Central,skillful engineering overcame many 
of the problems, including the removal of thousands 
of cubic yards of rock and earth, but the excavation 
of 600,000 cubic yards of dense, indurated clay was the 
most difficult cack encountered by the Walsh Construc- 
tion Company. In co-operation with the du Pont 
Company these engineers employed du Pont Explosives 
in such an effective and practical manner that the 
excavation work was greatly simplified and expedited. 

It is the du Pont Company’s function in the con- 
tracting field to supply its contractor-customers with 
an efficient and adequate supply of explosives adapted 
to the particular requirements of the project. The 





Castleton Cut-off incident is an ——— of the results 
] 


achieved with the combination of skillful engineering 
practice and application of du Pont Explosives Service. 

Put your explosives problems up to the du Pont 
Company. There are 122 years of experience behind 
du Pont Explosives service. 


E. I. DU PONT DE NEMOURS & CO., Inc. 


1 Westendof the new bridgespan- 2. Excavating Dorn’s Cut, ° 
ning “America’s Rhine,” the which is 71 feet deep, for Explosives Department 
Hudson River, at Castleton, N.Y. two tracks. WILMINGTON, DELAWARE 

3. The dragline operation known ; ‘ 
as Defreest Cute the westend A section of the Hoffmire 
of the bridge. This cut is 6000 Cut—looking west—and will 
feet long and 25 feet deep. accommodate two tracks. 


Branch Offices: 


Birmingham . , NewYork . 

Boston .. . Pittsburgh . 

} rm es “¥- Portland 

Denver Hp ‘ St.Louis .. ‘6 
Duluth .. ; San Francisco . Calif. 
El Paso .. . Scranton .._ Pa. 
Huntington. W.Va. Seattle . . Wash. 
Kansas City . Mo. Spokane . Wash. 
MexicoCity . Mex. Springfield . . IL. 


Du Pont Products Exhibit, Atlantic City, N. J. 


Rm reson 
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“You may refer them to us.” 


One of the best indications of the service ‘‘American” pumps give 
is the willingness of the users to recommend them to others ! 


The “American”? Type SI centrifugal pump illustrated is a split 
shell two-stage pump designed for higher heads and is particularly 
sturdy and efficient. 


Mr. Fred Quinnell, Commissioner of Public Works of the City of 
Roundup, writes: ‘The little pump is working splendidly and if 
you have any prospective sales in this vicinity at any time, you may 
refer them to us.”’ 


DISTRICT SALES AGENCIES: 


New York City St. Louis, Mo. Omaha, Neb. Calgary, Alta., Canada 
(Domestic and Export) Kansas City, Mo. Grand Island, Neb. Edmonton, Alta., Canada 

Philadelphia, Pa. J ; § Denver, Colo. Memphis, Ten nn. 

Pittsburgh, Pa. ; ; San Francisco, Cal. West Palm Beach, Fla. 

Cleveland, O. Birmingham, Ala. Los Angeles, Cal. Charlotte, N. C. 

Detroit, Mich. Almyra, Ark. Salt Lake City, Utah New Orleans, La. 

St. Paul, Minn. Dallas, Tex. Seattle, Wash. Jacksonville, "Fla. 


tH[Lp 
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THE AMERICAN WELL WORKS 


General Office and Works Chicago Office 


AURORA, ILL. First NATIONAL Bank BLOG 
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Reasons for Fairmont 
Leadership and Economy 


Accessibility of All Parts. Water 
jacket, cylinder head, carburetor, ball bear- 
ings, in fact all important units of the power 
plant can be easily dismantled without dis- 
turbing other major units. The removal of 
19 nuts completely dismantles the engine. 
Ask the maintainer if this means economy. 


Note These 


Time:—A month in 1923. 
Place: wen on Class 1 Railroad 
in 4 
lormance:—75 Fairmont Section Motor 
Cars transported an average of 6.8 men 
with tools and trailers over 21,375 
miles of track—average age of cars 
4.5 years. 
car per 100 miles: 


Name‘ot railroad furnished on request. 


on the Job 








Getting It Done 
The Fairmont Way 


Getting the men to work on the dot, in comfort and 
safety—this is the big thing Fairmont Motor Cars do, a 
big time-saving, labor-saving job. 

Day after day, getting it done dependably and at lowest 
cost—this is the Fairmont way, as records prove beyond 
question and to everybody’s satisfaction. 

After repeated, comparative tests, this equipment is the 
choice on more than 700 railways all over the country. 
They are demonstrating their ability to deliver maxi- 
mum power, dependability, safety and comfort, consist- 
ently and economically. 

One reason for the unusual efficiency of Fairmonts is the 
fact that this Company takes into account in their building, 
all other angles of railway service. Their responsibility 
does not cease with making good motor cars—they must 
be adaptable to varying conditions. 

The result is that Fairmont builders have developed and 
brought to perfection most of the vital improvements in 
this important line of railway work. 

Please read carefully the Panel descriptive of the Acces- 
sibility of parts in Fairmont. Then write us for still 
further information. 


FAIRMONT RAILWAY MOTORS, INC., Fairmont, Minn. 


Ball- Bearing Engines and Railway Motor Cars 
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Why 
Industrials 
Excel 


9 REVERSING ENGINES L e 
mei Xo ung ooking ahead twenty years— 
accessible NO © 4 
ae ae ODAY you Buy A LOCOMOTIVE CRANE. It’s spick and 
nae "T span and functions properly. But what will it be like 
Gute) ten, fifteen or twenty years from now? Will it still be 
=< — in service or will it be on the scrap pile? 





Thousands of INDUSTRIALS now ten, fifteen and twenty 
nsinsintal reveseing weinimes susie: years old are still in as active operation today as when first 
crane avniloable S00. oll. cocvices, purchased. Many as old as twenty-five and thirty years are 
Ropes unwind by power. Heavy loads rendering faithful, uninterrupted service. They are nicknamed 
are handled with security and accuracy. in hundreds of instances ‘‘The old reliable.”” INDUSTRIALS 
offer the very highest value per dollar in locomotive crane 
10) EXTERNAL SLEWING RACK equipment. 








Cae , Every INDUSTRIAL is backed by the utmost in engineering 

J and manufacturing skill and experience. In railroad use they 

= function perfectly year after year in service that would rapidly 
AHNNAALATIIY _ ruin ordinary equipment. 


2 





The 17 types of INDUSTRIAL locomotive 
Half Shroud \& cranes, capacities 5 to 200 tons, are all 
makes rack bolts, no fully illustrated and described in our 
stronger. studs used. Golden Anniversary Catalog, a copy of 
The hard-working slewing gears are which will be forwarded upon request. 
outside all other machinery, allowing 


cures | ~=INDUSTRIAL WORKS 


i ee BAY CITY - MICHIGAN 
Locomotive Cranes, 5 to 200 Tons -- Transfer, Pillar @ Gantry Cranes 
Railway Pile Drivers --Combination Crane Pile Drivers --Transfer Tables 


Portable Rail Saws --Grab BucKets --Magnets-- Steam Pile Hammers 


INDUSTRIAL 


LOCOMOTIVE CRANES 
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every tie should be maintained in this position. 
known that that ties tend to become slewed under traffic 
owing to the creeping of the rails. To arrest this move- 
ment rail anchors are installed. 
good maintenance requires the use of a sufficient num- 
ber of anchors to stop this movement entirely and thereby 
prevent the disturbance and distortion of the track 


structure. However, not all 
slewing of ties results from 
trafic. The inception of 
slewing results too often 
from carelessness in laying 
the track. An examination 
of track which has just been 
laid will show that relatively 
little of it is reasonably free 
from criticism in this re- 
spect. In each step of the 
construction a tie originally 
laid askew is left so with the 
idea that it can be straight- 
ened with the next opera- 
tion, with the result that it 
never is straightened and 
that it is frequently renewed 
by placing its successor at 
the same angle to avoid dis- 
turbing the bed. 

At this season of the year 
when the construction of 
additional tracks is being un- 
dertaken, it will be well to 
insure that reasonable care 
be taken in the first placing 
of cross ties in order to 
minimize rail creeping and 
kindred track evils later. 
Insistence on such care will 
also tend to impress the 
necessity for carefulness in 
other details of track laying 
and, in fact, in other track 
work in general. The man 
who does his work neatly 
and accurately will usually 
be found to be an efficient 
man. Neatness may there- 
fore well be fostered in this 
and other details of main- 
tenance work on the track. 


CARE IN DETAILS 


T IS AXIOMATIC that every tie should be laid at 
| right angles to the rails. It is equally important that 


It is 


It is recognized that 


RIVER BANK PROTECTION 


HE account of the serious difficulties which the 

Chicago & Alton encountered near Glasgow, Mo., as 
the result of the rapid cutting of the banks of the Mis- 
souri river, which appears on another page of this issue, 
calls emphatic attention to a phase of railway main- 
tenance which has given a number of western railroads 
a great deal of trouble for many years. 
have literally sunk millions of dollars in these protection 
works for which they have nothing to show save the fact 














HOLDING ONE’S JOB 


An agent at a small town on the Missouri Pa- 
cific in Arkansas found recently that the total 
receipts of that station for six days amounted to 
$14.20 and that it cost the railroad $30 to keep 
that station open for that period. Impressed 
with the seriousness of this situation he addressed 
a letter to the shippers of that community of 
which the following is an abstract. 

“Does the truck line enhance the value of 
your property? The railroad does. Does the 
truck line pay you a heavy school tax? The 
railroad does. Do truck lines build up com- 
munities and make them a more desirable place 
to live in? The railroad does. Do you realize 
that we need your patronage to make this a 
better railroad and that when we get it our 
revenues will increase and when our revenues in- 
crease our service to you will be improved? Give 
us your business.” 

The railroads are now experiencing a decline 
in traffic. This is causing them to postpone 
needed improvements and to reduce forces at a 
time when they should be increasing them. A 
considerable part of this reduction in traffic is 
attributable to the competition of the motor 
truck and the motor bus. If every railway em- 
ployee will interest himself as this agent did in 
soliciting traffic from the shippers and travelers 
in his community, the present decline in business 
on his railway will be overcome entirely or in 
large part, the earnings will be maintained and 
his road will be enabled to continue its improve- 
ment work and retain rather than reduce its 
forces. The interests of the employee and his 
road are mutual. That road will be able to 
provide the greatest continuity of employment 
whose employees aid it in securing the maximum 
amount of traffic. 
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The railroads 






they have been enabled to 

keep the river from invading 
the right-of-way and forcing 
them to seek more remote . 
locations for their tracks. 
On those navigable streams : 
on which the Rivers and . 
Harbors division of the 

United States War Depart- 

ment has engaged actively in 

improvement work, the 

channels have been kept 

fairly well within control, 

but owing to lack of ade- 

quate congressional appro- 

priations for this work many 
rivers have been under no i 
control whatever, except i 
such as has been imposed by 
the railroads in efforts to 
protect their tracks. Al- 
though it is a fact that the 
work which the railroads 
have done has also served 
in many cases to save thou- 
sands of acres of valuable 
farm lands, the railroads un- 
til recently have been com- 
pelled to fight the battle 
alone. In fact, a case has 
been cited on good authority 
where a farmer actually 
charged a railroad contrac- 
tor for the right to occupy ; 
his land in the course of the 
bank protection work, not- 

withstanding the fact that 

the failure of the contractor 
to complete his work would 
have resulted in the loss of 
a large part of the farm. 
This situation has largely : 
been corrected in more re- 
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cent years by legislative enactments in a number of states, 
providing for the establishment of river bank protection 
districts financed by assessments against the properties 
benefited by such protection work in proportion to the 
benefit derived therefrom. As a consequence the rail- 
roads are now not required in all cases to pay the entire 
burden of the work in spite of the fact that others have 
benefited thereby. 


HEAVY MAINTENANCE WORK 
ON DOUBLE TRACK LINES 


HE MOST serious handicap to the efficient conduct 

of that maintenance of way work involving the use 
of the tracks, such as the relaying of rail and ballasting, 
is the necessity of permitting trains to pass from time to 
time. On single track lines this is unavoidable except 
insofar as freight trains may be scheduled to pass over 
the track in question outside of working hours. On lines of 
two or more main tracks, however, conditions are differ- 
ent for it is frequently possible to assign one track over 
to the maintenance force during working hours, con- 
centrating traffic on the remaining track or tracks. 

This can only be done, of course, with the co-opera- 
tion of the division superintendent. While in effect, this 
causes material inconvenience in the handling of trains 
and for this reason is opposed by many superintendents, 
it contributes greatly to the progress of the maintenance 
work and hastens the elimination of all interference. It 
also reduces the cost of the work to a corresponding 
degree, while adding little if any to the annual out-of- 
pocket cost of train operation. For these reasons, it 
should receive the serious consideration of all mainten- 
ance of way and operating officers on multiple track 
lines, particularly at the present time when the traffic 
is lighter than a year ago and the demand for track 
capacity is lessened to that extent. Furthermore, in the 
face of decreasing earnings any savings which can be 
effected by the more efficient conduct of work are 
doubly important. 


THE GRADE CROSSING PROBLEM 


HE GATES at a crossing of an important highway 

over the tracks of a railway in the outskirts of Chi- 
cago are run through by autoists on an average of once 
a week. In Minneapolis four men are constantly em- 
ployed in the repair of gates demolished by automobiles. 
These experiences, which are repeated daily in many 
other communities throughout the United States, are a 
constant reminder to railway men and to employees of 
the maintenance of way department in particular of the 
difficulties confronting the railways in protecting the 
public, or certain portions of it, against its own careless- 
ness. The rapidly increasing seriousness of this prob- 
lem is causing railway and public authorities alike to 
study it more intently and as they are delving more 
deeply into it they are coming to the common conclusion 
that the universal elimination of crossings is out of the 
question and that the problem is one of control rather 
than elimination of these points of danger. 

In contrast with this conclusion and indicative of the 
attitude which still prevails in the minds of some is a 
statement made recently by an officer of a public regu- 
latory commission of a middle western state to the ef- 
fect that the enforcement of measures to control and 
protect highway traffic or require safe driving across 
railway tracks will create such a storm of prejudice as 
to overwhelm the railroads. Such a statement, if true, 
constitutes a serious indictment of the good judgment of 
the average American citizen, but we do not believe that 
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it is warranted by the experience in a few places where 
the control of traffic has actually been tried. In the 
cities where the requirement that automobiles shall stop 
before crossing boulevards are enforced, no such pop- 
ular clamor has resulted. On the other hand, such meas- 
ures are endorsed by the vast majority of the drivers 
because of the increased safety and speed of travel which 
they insure. ; 

During the summer season which is now opening a 
greater number of vehicles will use the highways than 
ever before. Maintenance officers owe it to the public 
to insure that crossings are maintained in such a condi- 
tion as to promote safe movement over them. They also 
owe it to those with whom they come in contact to call 
to their attention objectionable practices in the crossing 
of tracks and to impress upon them the necessity for the 
exercise of a reasonable amount of care on their part to 
protect themselves as well as those traveling with them. 


HOLDING CULVERTS TOGETHER 


HE DISCUSSION of corrugated pipe culverts 

which appears on another page places emphasis on 
the importance of adequate joints to insure against the 
spreading action of embankments pulling the sections of 
the culvert apart. This action of the embankment is 
not usually of sufficient intensity to result in serious 
trouble; in fact, it may be said that a relatively small 
proportion of all culverts experience trouble from sep- 
aration of the sections, in spite of the fact that little 
provision is normally made for continuity other than 
that which is derived from the inertia or stability of the 
construction. Nevertheless, the tendency for culverts 
to separate at the joints is a matter that should be given 
serious consideration, for when it does occur it is at- 
tended with serious results. Some idea of the severity 
of the spreading action which may sometimes be im- 
posed by the material in an embankment is to be had 
from the difficulty encountered recently in a large em- 
bankment which is now being constructed of material 
that is proving exceedingly unstable; in fact, so much so 
that the weight of the embankment is actually pushing 
the toe of the slope up a side hill and in so doing has 
carried the wingwalls and parapet of the culvert with it 
for a distance of several feet. Of course, such diff- 
culties are not encountered frequently but they go to 
show that the builders of culverts must be on their 
guard to insure provision for such occurrences by an- 
choring or tying the sections of the culverts against this 
spreading action when there is any likelihood of its tak- 
ing place. 


MAKING BRIDGE WORK EASIER AND 
SAFER 


é bry READINESS with which men may climb over 
all parts of a large steel bridge or a viaduct for the 


purposes of inspection or painting depends largely on the 
amount of consideration which this feature of their 
maintenance receives in the design of the various details 


of the structure. Unless the matter of access to the 
various parts was taken into account in the design, it 
may be exceedingly difficult, if not decidedly hazardous, 
for a man to cover an entire bridge in the course of 
work which may be demanded of him. In the older 
bridges with smaller members this matter has not been 
particularly serious, but in the larger structures gusset 
plates in truss members or viaduct columns frequently 
assume such sizes that unless handholds are provided tt 
is almost impossible for a man to climb by them. 

As a measure of what can be done to facilitate the 
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work of the inspector or the painter, attention is directed 
to a large bridge now under construction in which the 
top faces of truss end posts are equipped with ladder 
rungs while the top chords are provided with hand rails. 
The girder spans, moreover, are equipped with per- 
manent walks, both inside and outside of the girders, 
just above the level of the bottom flanges. As a conse- 
quence, the girder spans may be inspected without the 
use of any scaffolding, while painting will require scaf- 
folding only for the work on the under side of the bot- 
tom flanges and the bottom laterals. 

Steel bridges represent large investments and should 
receive conscientious attention, both in inspection and 
painting, but unless all parts of the structure can be 
reached with a reasonable degree of safety or con- 
venience some portions are almost sure to be slighted. 
Failure to make adequate provision for access cannot 
be corrected readily after the structure is built but 
maintenance officers, by calling attention to these short- 
comings in existing structures, may insure that they re- 
ceive some consideration in the design of structures to 
be built in the future. 


THE PREVENTION OF ENCROACHMENTS 


E SECTION foreman is the custodian of the right- 
of-way. Under the direction of the roadmaster 
and the division engineer he is responsible for the detec- 
tion of encroachments on the property. From his in- 
timate supervision and constant patrol over a short sec- 
tion of line, he is in a position to learn of every 
unwarranted intrusion on the property immediately after 
its occurrence. In the vicinity of station grounds this 
may consist of the erection of buildings wholly or in 
part on railway property, the construction of pipe lines 
across it or the storing of material on it, while between 
stations a common source of trouble is the relocation 
of fences. Such encroachments constitute a threat 
against the ownership of the property which, if un- 
contested for a sufficient period, may result in a loss of 
the property occupied. Instances of this are not rare. In 
fact, they are occurring almost daily because of the 
neglect of the railways to assert their ownership. 

Another form of encroachment which is particularly 
serious because of the hazard involved is the wire cross- 
ings of telephone and power lines which are increasing 
rapidly throughout the rural communities. The local 
telephone lines ought to be watched particularly, because 
they are frequently of inferior construction and as a 
result are more liable to endanger the lives of trainmen 
and other employees on the tops of cars. 

Foremen should be alert to observe and report en- 
croachments of every kind and to see that they are pre- 
vented unless proper authority is shown. Supervisory 
officers can well afford to impress the importance of this 
subject on their men and instruct them in the steps 
which they should take. The first requirement is to 
provide the foremen with information concerning the 
limits of the property, either in the form of blueprints 
of right-of-way and station maps or by the establishment 
of the property line limits by permanent monuments. 





Emptoyees Suow INcrEase.—The number of em- 
ployees reported by Class I railroads for February, 1924, 
the last month of record, was 1,753,289 or an increase 
of 3.362, or 0.2 per cent over the number reported for 
the previous month, according to the Interstate Com- 
merce Commission. Compared with the same month of 
last year this is a decrease of 1.7 per cent in the num- 
ber of employees. 


RAILWAY ENGINEERING AND MAINTENANCE 


New Books 


Portland Cement Prices. By H. Parker Willis, professor of 
banking, Columbia University, New York, and John R. B. 
Byers, instructor in economics, College of the City of 
New York. 5% in. by 7% in. 124 pages. Bound in 
= sa Published by the Ronald Press Company, New 

ork. 

The book presents a detailed analysis of the current 
position of prices and price levels in the Portland cement 
industry. It presents the facts with regard to the eco- 
nomic conditions by which cement prices are determined, 
and although made at the request of some of the leading 
producers, represents the findings and opinions of the 
authors arrived at independently as a result of their in- 
vestigations. These results form a valuable collection of 
data bearing on the cement industry, its methods of doing 
business, prices, profits and other contributing factors. 


Appraisers’ and Adjusters’ Handbook. By William Arthur. 
4Y4 in. by 7 in. 616 pages. Bound in leather. Published 
by the U. P. C. Book Company, Inc., New York. 

This is a first edition of a new book by Mr. Arthur 
which is really a development, or more strictly speaking, 
an offshoot of his Building Estimators’ Handbook in 
order to furnish data and information of value to those 
who are engaged in the making of valuations. In almost 
all valuation work, the original cost of buildings should 
be found if possible. This means that figures must be 
available for any year selected, within a reasonable period, 
so that they may be changed from the year of erection 
to suit the year of appraisal. In compiling the data for 
this handbook this plan was followed. The text is 
divided into two general parts. Part 1 deals largely with 
general principles, square and cubic foot costs, percent- 
ages of the various kinds of work, comparisons and 
approximate estimating. Part 2 shows how the detailed 
costs may be found. 


Railway Permanent Way. A manual for engineers, inspec- 
tors and track foremen, by William Hepworth and J. 
Thomas Lee. 5 in. by 7 in. 400 pages, illustrated. 
Bound in fabrikoid. Published by Charles Sever, 40 King 
street, West, Manchester, England. Price $3 

This is the first edition of a handbook dealing with 
problems of a dimensional nature encountered in the con- 
struction and maintenance of tracks, such as the planning 
and laying of curves and switch work. While of a mathe- 
matical nature throughout, the aim of the authors has 

been to provide an essentially practical work of im- 

mediate use to engineers in the field and at the same 

time within the comprehension of those intelligent per- 
sons interested in track problems who have not yet 
gained a working knowledge of the mathematical side of 
their work. The book is thus adapted as a text book 
as well as a book of reference, although, consistent with 
handbook practice, the reading matter is confined solely 
to the explanatory matter necessary to the working out 
of the problems considered. The book comprises chap- 
ters on Dimensions and Definitions; Rules for Draw- 
ing and Laying Out Curves, with problems; the Solu- 
tion of Problems: in Curved Track; Methods of Lay- 
ing Out Switches, Crossings and Turnouts and separate 
chapters on various kinds of complicated switchwork. 
The book is thoroughly illustrated with sketches of the 
various problems, also with photographs showing vari- 
ous kinds of the more difficult turnouts. The publica- 
tion shows painstaking work on the part of well in- 
formed students of present day practice and may be 
said to be a valued addition to the present day works of 
this character. While based primarily on British prac- 
tice, the book should also prove useful in this country, 
in view of the high standards of British maintenance. 
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Spring Switch Installation at Burrton, Kan. 


Use Spring Switches to Eliminate 
Interlockers on Santa Fe 


Novel Method of Operating Yard and Siding Turnouts Proves Big 
Help in Cutting Train Costs 


By D. K. CRAWFORD 
General Signal Inspector, Atchison, Topeka & Santa Fe, Western Lines, La Junta, Colo. 


passing tracks and at outlets of yards, the Atchi- 

son, Topeka & Santa Fe, Western Lines, have ef- 
fected substantial savings in train operation and have 
eliminated the necessity of switchmen or small interlock- 
ers at several points. This type of spring switch, which 
was developed on the Santa Fe, is installed only where 
the speed in the direction of the facing point is restricted 
by rule or by grade, and only where automatic signal 
protection is available or readily provided. Four years’ 
experience on this territory with this device has justified 
further installations. 


B THE USE of spring switches at the ends of 


Typical Layouts and Savings Produced 


At Burrton, Kan., the switch at the west end of the 
double track, as shown in Fig. 2, is equipped with the 
spring device. Unless switchmen or an interlocking were 
provided, it would be necessary for a train to make two 
stops to operate this switch in passing out. A view of 
this switch is shown above. As the end of second 
track at this location is only temporary for a year or so, 
it was not advisable to install an interlocking plant. 
Trains pass from automatic to manual block territory at 
this point and are required to reduce speed for both fac- 
ing point and trailing moves. By installing this switch 
and a signal, a switch tender was eliminated. 

At Dodge City, Kan., the outbound freight lead from 
the yard, which is on a heavy grade, is connected to the 
eastbound main with a spring switch. This layout, as 
shown in Fig. 3, eliminates the stopping of tonnage 


trains to operate the switch. Previously it was necessary 
to use a helper engine on outbound freight trains as 
they could not start on the grade after stopping to throw 
this switch, but since the installation of the spring switch 
the helper service has been dispensed with. At this loca- 
tion one back-up dwarf signal was required to protect 
train movements against the current of traffic in case 
of emergency and this signal increased the cost of the 
installation slightly. 

Another of these spring switches was recently installed 
at the end of a passing track at Fox, N. M., as shown 
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Fig. 1, The Switch Rod Equipped with the Spring 

















in Fig. 4. In this layout the cross-overs at the end of 
the second track near the station are operated and pro- 
tected by an interlocking, but delays were caused to 
trains leaving the passing track on account of their being 
required to stop to close the switch. The installation of 
the spring switch has eliminated these delays and resulted 
in greater use of the passing track than heretofore. 
Also in case of emergency the end of second track can 
be extended to the end of the passing track. 
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The oldest installation of this design of spring switch 
on this territory has been in service at Hutchinson, Kan., 
for four years. In this layout, shown in Fig. 5, each 
end of a cross-Over is equipped with a spring switch. 
The installation of these two spring switches has elimi- 
nated the services of switch tenders for three tricks, sav- 
ing from $450 to $500 a month. 

this type of spring switch consists of two essential 
parts, i. e., a special throw rod equipped with a strong 
spring against which the switch’ is closed, and an oil 
buffer to slow up the action of the spring on the return 
movement. A car wheel, in passing through the switch, 
forces the points open, and since each pair of wheels 
acts on the switch, the oil buffer is employed to eliminate 
unnecessary hammering. 

The switch points and the switch circuit controller of 
the signal system receive two distinct movements for 
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each car that trails through, which means 20 to 25 move- 
ments for each passenger train and from 50 to 150 for 
each freight train. Even under these conditions it has 
been found that the average life of the switch points, 
under heavy traffic, is between six months and a year. 
It was anticipated that the life of a switch circuit con- 
troller subjected to this service would be short but on 
two of these installations in yards which are subjected 
to severe use, both by through trains and switching, the 
switch circuit controllers are still in first class condition 
after four years’ service. ~ 





_ Excess Income PayMENTS—The Interstate Commis- 
sion’s recapture fund, representing the amounts paid by 
railroads as one-half of their net railway operating income 
in excess of 6 per cent preliminarily computed on their 
own statement of the value of their property, up to May 9 
amounted to $3,655,559, according to a statement fur- 
nished by the commission to the Senate and House com- 
mittees on interstate commerce in connection with their 
hearings on Section 15a. 
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Clearing the Right-of-Way" 


By F. N. GriFFITH 
Section Foreman, Kansas City Southern, Bunch, Okla. 


HE FIRST and most important thing in mowing the 

right-of-way is to have good blades to work with. 
With a poor set of blades a man will do a poor job and 
will also progress slowly with his work. With a fore- 
man and four men cutting right-of-way—and this is a 
pretty fair gang to work with—lI start at the end of the 
section designated by the roadmaster with all of the men 
on the same side of the track, working so that we cut 
away from the rail. I cut for a distance of two or 
three telegraph poles on one side, then turn and cut back 
on the other side of the track. Five men can mow all 
of the right-of-way at one swath, with less running 
around. My section is mostly on a big fill, and two men 
can work on the fill and three men at the bottom of it. 
If you scatter the men, as is sometimes done with two 
men on a side, they have to run up and down the dump, 
tiring themselves out and losing time. 

Brush hooks should be used on the high stubs. Many 
are found on the right-of-way which are three or four 
feet high. These should be cut, but the winter time is 
best for cutting them, for when the ground is frozen they 
are easily broken off, while if cut in the summer while 
the ground is soft and loose, the work will be slow and 
will leave bad holes in the dump. One man can cut 
as many stubs and stumps in the winter as an entire gang 
in the summer, for the dump is clear and he can see what 
he is doing. All limbs and old trees should be picked up 
and piled so that they can be burned easily when burning 
the right-of-way. A good grinder should be on the 
job all the time and blades should be sharpened at least 
twice a day, morning and noon. 

As soon as the grass gets dry enough to burn, I clean 
around all bridges, telegraph poles, cattle guards and wing 
fences, also around tie stacks. Then as soon as the frost 
falls I get all the fire guards plowed that I can, and burn 
the right-ofway off just as soon as possible. In places 
where it is too rocky to plow fire guards, I burn as soon 
as the grass will ignite. 

Whenever I burn right-of-way, I always take fire 
buckets and two or three sacks to fight the fire. I soke the 
sacks in water and if the wind isn’t blowing hard I can 
handle most fires that start. Never burn right-of way if 
the wind is high, because there is danger of a fire getting 
beyond control. I commence at one end of the section 
and burn it out of face. 


*Abstracted from a paper presented before the Kansas City Southera 
Maintenance of Way Association at Neosho, Mo. 


A Fable* 


N THE days succeeding the Centaur, when horses, 

mules and asses were used as the propelling power 
of vehicles to transport humans, gates were used to stop 
travelers on the highways when a railroad train ap- 
proached. The horses, mules and asses, seeing the gate 
across the road, stopped, and let the train go by in safety 
to themselves. 

In the progress of mankind motor vehicles were pro- 
duced, and then the ass, instead of drawing the buggy, 
climbed into the front seat and became the driver of the 
flivver. Since that time he has usually been unable to 
see a gate at a railroad crossing, and if he did occasionally 
glimpse it, it was his delight to run it down in trying to 
beat the train across the track. 

Moral—Keep the ass in his place. 





*From the Daily Journal Press, St. Cloud, Minn. 





Is the Corrugated Iron Culvert Adapted 
to Railroad Use? 


A Study of This Problem Based on the Behavior of 10,000 Installations 
in Service up to 16 Years 


By WALTER S. LACHER 


of railway structures give rise to more lively 
arguments than that arising from conjectures as 

to the loads imposed on culverts in railway embank- 

ments. “Conjectures” is indeed the proper word to 

use in this connection, for it is only during the past 

few years that the first comprehensive efforts have been 

undertaken to ascertain by actual tests just what loads 

culverts must carry. Because of the 

lack of any reliable data on embank- 

ment pressures the designers of cul- 

verts have been compelled to rely on 

empirical rules based on experience 

with structures previously _ built. 

These practices have served very 

well for the design of wooden and 

stone box culverts and mass concrete 

arches, but as new forms of construc- 

tion have been introduced it has been 

found impossible to apply the old 

precedents. Designers of concrete 

box culverts, for example, were con- 

fronted with this predicament and 

were compelled to establish some re- 

lation between depth of fill and as- 

sumed designing loads in proportion- 

ing the reinforced concrete covers. 

But on the whole their problem was 

one of extreme simplicity compared 

with that which faced those who ad- 

vocated an entirely different form of 

construction, the corrugated sheet 

metal culvert. Some of these cul- 

verts were installed in highway em- 

bankment nearly 30 years ago, but it 

is only within the past 17 years that 

the various manufacturers of such 

culverts have made any concentrated - 

efforts to apply corrugated pipe to 

railroad work. 


No Precedent for These Culverts 
As would be expected, these cul- 


| YEW problems in the construction and maintenance 


use over a sufficient period to demonstrate that sheet 
steel is a material of relatively short life, even when 
heavily galvanized, it seemed inconceivable that the 
sheet metal culvert could be expected to outlast even a 
wooden box. 

However, corrugated iron pipes possess one charac- 
teristic which attracted the interest of railway officers 
and that is their light weight. This makes for economy 

and ease of transportation, but is 
particularly advantageous from the 
standpoint of installation. The cost 
of unloading them at the site of the 
culvert and installing them in place 
is much less than for any other form 
of construction. This work requires 
only a small force and very little 
equipment, usually makes work train 
service unnecessary and calls for 
little skill on the part of the men em- 
ployed in placing them. These fac- 
tors naturally exert a favorable in- 
fluence on the cost of the corrugated 
metal culverts as compared with other 
forms of construction, and because of 
this economic advantage some of the 
railroads were willing to make trial 
installations in spite of some doubt 
as to their strength and durability. 
With the development of increased 
confidence in these culverts they have 
gradually received more extended 
use. Thus in 1923 more than six 
miles of corrugated metal culverts, in 
sizes ranging from 12 in. to 60 in, 
were purchased by the railroads from 
one group of manufacturers alone, 
for use under embankments carrying 
tracks. 

As a consequence, there is now 
available a large fund of information 
on the service which these culverts 
have rendered in various parts of the 
United States for periods up to 16 


verts did not at first meet with favor. A 60-in. 10-Gage Culvert Under a 125- years, which, in some measure at least, 


They embodied a form of construc- 
tion that ran contrary to all prece- 
dents. It is light, where all previous construction, even 
the wood box, was heavy and massive by comparison. 
It is constructed of material having a thickness of only 
a small fraction of an inch. whereas its nearest counter- 
part, the cast iron pipe, has a thickness many times as 
great. Railway engineers expressed doubt as to the 
ability of such light, flexible material to withstand the 
loads imposed by high embankments or by the more 
direct action of trainloads in shallow fills when all ex- 
perience had pointed to the need of heavy, rigid con- 
struction. Moreover, the permanence of the material 
was seriously questioned. Introduced at a time when 
Bessemer and open hearth steel had enjoyed extensive 


ft. Fill on the Western Pacific 


supplies answers to the questions 
which railway engineers have raised 
concerning the strength of the pipes; the limitations to 
be imposed as to sizes of pipe and the minimum and 
maximum depths of fill, etc.; their behavior in unstable 
ground or under other conditions tending to disturb the 
continuity of the culvert; the precautions to be observed 
in installation; their hydraulic efficiency; and last but 
not least, the resistance which they offer to the action 
of the elements. The information presented relates 
largely to the results secured with one particular brand 
of culvert pipe but, in general, the conclusions are ap 
plicable to all classes of corrugated metal culverts, savé 
that an exception must be made in the matter of dura 
bility. With respect to this, as will be explained later, 
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each make of pipe must be considered on its merits 
based on service records of the particular material 


Are the Corrugated Culverts Strong Enough? 


As stated at the outset of this discussion, the im- 
portant element in considering the qualities of a culvert 
construction is its ability to withstand the loads imposed 
by the embankment. In the course of the past 16 years 
corrugated metal culverts have been installed under em- 
bankments of varying height. In the majority of cases 
the height of fill has probably been moderate, but many 
of the pipes are buried under fills of 30 to 40 ft., a con- 
siderable number are under embankments of 50 to 80 
ft. and at least one is in a 125-ft. fill. Careful inspec- 
tions made of a large number of these culverts in various 
parts of the country show that they are giving excellent 
results. The photographs are illustrative of some of the 
installations inspected and, as will be seen, the captions 
record the size of the pipe, the depth of the fill and the 
name of the railroad. 

It is true that some of the culverts have taken a some- 
what elliptical shape, that is, there has been a moderate 
shortening of the vertical diameter and a lengthening of 
the horizontal diameter. In a number of instances this 
condition has been regarded by railway officers as an 
evidence of failure and, in a few cases at least, this has 
led to the replacement of the culvert. However, it would 
seem that in the great majority of cases this conclusion 
is incorrect, since this deformation represents the normal 
behavior of the corrugated iron culvert when subjected 
to heavy pressure. 

It is not surprising, of course, that engineers who 
have observed this condition should feel some concern, 
since with the less flexible materials, such as concrete 
and cast iron, deflections to the degree observed in cor- 
rugated metal culverts would clearly indicate failure. 
However, concrete and cast iron pipe behave in an en- 
tirely different manner. They carry heavy loads with 
very little deflection, whereas corrugated metal culverts, 
being flexible, are very readily pressed into a somewhat 
elliptical shape without causing excessive stresses in the 
material. Therefore, the fact that a corrugated culvert 
has been found to have been deflected to an amount 
which would have resulted in the serious cracking of a 
concrete or cast iron culvert does not necessarily indi- 
cate failure of a more flexible construction. 

In conclusion, therefore, it would seem that most cor- 
tugated metal culverts of good construction are giving 
good service in so far as it concerns ability to with- 
stand the loads imposed. However, such information 
does not entirely satisfy the structural engineer. He 
looks for some explanation of the observed phenomena. 


How the Culverts Function Under Load 


_ Culvert builders have alluded for years to arch action 
in embankments as a factor tending to relieve the cul- 
Vert of part of its load. In recent years the more ana- 
lytical bridge engineers have been inclined to discredit 
this idea and contend that there is no reason under usual 
conditions why a culvert should not carry just as much 
of the weight of the fill as the natural ground surface 
on either side of the culvert. Tests made recently by 
Dean Anson Marston of Iowa State College go to show 
that, under some conditions at least, culverts may carry 
more of the load than that represented by the weight of 
the fill and the live load directly over it. However, in 
spite of these modern tendencies the idea of arch action 
persists, 

Perhaps the best explanation to be offered for this 
theory is that suggested by the discussion of the recom- 


mendations of the Committee on Masonry for designing 
loads for culverts at the last convention of the American 
Railway Engineering Association. It may be sum- 
marized as follows: Whether or not a culvert carries a 
load that is less or more than that represented by the 
weight of the prism of earth directly over it depends 
upon whether the culvert settles relatively to the ground 
surface and filling on either side of it or whether the 
ground surface and the filling on either side of the cul- 
vert settle more than the culvert does. In the first case 
the culvert will carry less than its share of the load, in 
the latter, more. 


How Can the Culvert Be Relieved? 


The obvious question raised by this proposition is, 
under what circumstances will the settlement of the cul- 
vert relative to the fill or the natural ground take place, 
whereby the culvert is afforded relief? One illustra- 
tion of this is to be found in the concrete box or arch 
culvert built with a footing over only a part of its base 
area. Because the load is carried by a limited area this 
form of design results in greater foundation pressure 
under the footing than that imposed by the filling on 
the natural ground surface on either side and thus causes 
the culvert to settle more than the natural surface. An- 
other interesting illustration occurs in the case of the 
corrugated culvert. These do not settle any more than 
the adjacent ground surface but instead the culvert itself 
takes the slightly elliptical shape previously referred to. 

This characteristic deformation of the corrugated pipe 
as observed in culverts has two effects which bear an 
important relation to the ability of the culvert to func- 
tion effectively under heavy embankment loads. First, 
the shortening of the vertical diameter serves to relieve 
the culvert of some of the superimposed load exactly in 
the same manner as if the culvert had settled bodily; 
second, the lengthening of the horizontal diameter com- 
presses the filling material on either side, thus causing 
it to offer greater resistance to further deformation. It 
is believed that this affords a reasonable explanation for 
the fact that a corrugated pipe which offers little re- 
sistance to flattening when not supported at the sides 
has demonstrated its effectiveness as a culvert when 
buried in deep embankments or when used under track 
at a relatively small distance below the ties. 

This resistance to crushing, which is offered by the 
pipe when adequately supported at the sides, has been 
demonstrated in laboratory tests in which the pipes were 
subjected to pressures applied by hydraulic jacks while 
the side support was provided by inserting the pipes in 
sand or earth in a box or trench. In a test it is assumed 
that the pipe has failed at the maximum reading of the 
pressure gage on the jack and when further depression 
of the jack deflects the culvert without increasing the 
pressure. Typical results obtained in such tests on 24-in. 
pipe are as follows: With No. 14 gage material the maxi- 
mum pressure ranged from 9,500 to 10,000 Ib. per lin. 
ft. of pipe with a deflection of 3.5 in.; with No. 12 gage 
material the maximum pressure was 15,000 Ib. with a 
deflection of 4 in.; while with No. 10 gage material the 
maximum pressure was 23,300 Ib. with a 3-in. deflection. 


What Thicknesses of Metal Should Be Used in the 
Culverts? 


It is generally conceded by engineers in the employ of 
the railroads as well as those associated with the manu- 
facturers that much is still to be desired in the way of 
reliable information to serve as the basis for thoroughly 
analytical methods in the design of culverts, particularly 
culvert pipe. For this reason it has been necessary to 
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rely largely on the results of accumulated experience 
supported in some measure by laboratory tests. Obvi- 
ously the design of corrugated pipes is no exception to 
this rule, but on the basis of extended experience the 
manufacturers have developed certain relations between 
gages and sizes of pipe which are recommended as repre- 
senting conservative practice in their use under both 
railroad and highway embankments. As will be observed 
in the tables which are published herewith, they take no 
account of the depth of fill except to place a limit on 
the minimum depth of fill over the top of the culvert 
which is given as one-half the diameter but not less than 
12 in., measured from the top of the culvert to the bot- 
tom of the tie. 


Corrugated Culverts Under Tracks 


Nominal Area in Weight 
Diameter Square Per 
Inches Feet Gage Foot 
12 785 14 13.2 
15 1.227 14 16.0 
18 1.767 14 19.3 
24 3.142 12 34.9 
30 4.909 12 43.6 
36 7.069 12 52.0 
42 9.621 12 60.6 
48 12.566 10 88.1 
54 15.904 10 98.6 
60 19.635 10 109.1 


What Is the Maximum Allowable Depth of Fill? 


The record of corrugated culverts now in service 
affords precedent for their use under fills of almost any 
height. However, some railroads are restricting their 
installations to embankments of a limited height. For 
example, the Southern Pacific, which has applied a large 
number of these, has limited their use to fills of not more 
than 12 ft. on its Natron cut off now under construction 
in Oregon. Certain other railroads have not established 
such limitations. 

In some cases this question has been answered by 
using heavier gages than the standard for higher em- 
bankments or other unusual conditions. For example, 
in a high embankment or on shifting and uncertain 
foundations, it has been found advisable to adopt No. 
12 gage for 18-in. pipe, No. 10 gage for 24-in., 30-in., 
36-in. and 42 in. pipe and No. 8 gage for 48-in. and 
larger sizes Recently one manufacturer has perfected 
arrangements for the construction of culverts 48 in. in 
diameter and larger of No. 8 gage (11-64 in.) sheets. 
This, of course, will result in the development of a cor- 
rugated pipe adapted to much more difficult situations. 

The above table shows culverts of 60-in. and 72-in. 
diameters but many railroads which are committed to 
the use of corrugated pipe do not employ the largest 
sizes. Some of them stop with 36-in. diameters, other 
with 48-in. But with the introduction of a No. 8 gage 
metal no doubt greater use will be made of the larger 
sizes. The 60-in. diameter has been used to a certain 
extent for installation inside timber culverts that were 
failing through decay, and where adequate precautions 
were taken to tamp sand or earth thoroughly into the 
space between the pipe and the old culvert these in- 
stallations have been entirely successful. 


Culvert Must Be Properly Installed 


In considering standards of practice such as are out- 
lined in the table it is important to bear in mind that 
proper precautions must be observed in their installa- 
tion. The following is an outline of what is considered 
good practice in this regard and much of it applies with 
equal force to culvert pipe of all kinds. The culver 
should be laid on an even bed, free from large stones, 
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and the fill should be thoroughly compacted about it up 
to the top. When the pipe has been buried to a depth 
of about two feet little further care is necessary in de- 
positing sand, earth or gravel and the back filling may 
proceed rapidly by dumping from a trestle, if desired, 
Of course, if large stones or frozen clods form a part 
of the filling material these should not be dropped from 
a height until the pipe has been covered to a minimum 
depth of three feet and not less than its diameter. 

The necessity for compacting the material on either 
side of the pipe also has an important bearing on the 
spacing of two or more pipes when placed in parallel 
groups. Many purchasers of corrugated culverts, both 
for highway and for railroad use, persist in installing 
twin or multiple pipes with their sides very close to- 
gether, sometimes within one or two inches. This, of 
course, is not good practice. A good rule to follow in 
this regard is to place twin or multiple pipes with their 
sides not closer than one-half their diameters as it is 
only by observing this restriction that each culvert in 
the group may be properly bedded. 


Good Joints Are Obtained 


Another requisite for good results under certain con- 
ditions is that the several lengths of pipe as delivered at 
the site shall be properly coupled to insure a degree of 
continuity commensurate with the security of construc- 
tion provided in the pipe as manufactured. Corrugated 
culverts of reliable manufacture are fabricated by effec- 
tive lap riveted joints on the longitudinal and circum- 
ferential seams as in tank work. The rivets are placed 
in the valley with the head on the outside at a close 
spacing, with one row in pipes of the smaller diameters 
and two rows in the larger sizes. This means that the 
culvert as furnished comprises a substantial construc- 
tion and unless the several sections are effectively joined 
the joints will comprise a weak element in the struc- 
ture. However, the pipe may be furnished in any length 
desired, the only limits being those placed by practical 
considerations of transportation and handling in the field. 
As a consequence many culvert installations require no 
field joints at all. 

Standard practice developed for the field joints of 
these culverts calls for what is known as the band coup- 
ler for use on the smaller sizes of pipe for conditions 
where the service is not unusually severe. This band 
coupler consists of a collar or section of pipe having a 
width of three or more corrugations, furnished with an 
open seam and rolled to a diameter slightly larger than 
the standard pipe. The opposing edges of the seam are 
fitted with two angle lugs punched to receive bolts by 
means of which the coupler is drawn up tight after it 
has been placed over the ends of the two sections of 
pipe to be joined. For the larger sizes of pipe and par- 
ticularly where conditions indicate possibility of disturb- 
ing influences the pipe should be field riveted and the 
ends of the pipe section are furnished with rivet holes 
for this purpose. However, the band coupler, if prop- 
erly made and applied, is usually a very effective joint 
and in cases where riveting is objectionable and a strong 
joint is deemed necessary, the band coupler may be 
strengthened by making it wider so as to cover more 
than the usual number of corrugations. 


Advantage in Unstable Ground 


The manner of coupling, referred to above. suggests 
a particular advantage of the corrugated culvert, namely, 
its security against pulling apart or other serious dis- 
turbance when placed in unstable ground. In general, 
it may be said that the culverts have functioned satts- 
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factorily in cases where severe settlement of the natural where it was necessary to instal] the culvert on an ex- 

ound surface occurred with no other results than a_ tremely heavy grade the culverts have maintained their 
sagging of the culvert at the center, while in cases where continuity, due, no doubt, to the effectiveness of the 
slides have occurred in embankments placed on side hills coupling. An unsually illuminating illustration of this 
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CORRUGATED CULVERTS IN SERVICE ON VARIOUS RAILROADS 


Top row—A Culvert after 14 Years’ Service Under an 18-ft. fill on the Soo in North Dakota. Installing a 12-in. Pipe in a South- 
ern Pacific Yard near Los Angeles. A Double 36-in., 12-gage Culvert Installed Under a 17-ft. fill on the Great Northern in 
1910. Middle row—A 48-in, Culvert Installed on the Chicago Great Western in 1911 by Tunneling and Jacking Through 30 to 35 
ft. of fil. A 24-in., 16-gage pipe in Service in California since 1909 (Photo in 1919). A 48-in. Culvert in an Extremely Shallow 
fill on the Catawba Branch of the Norfolk & Western. Bottom row—Stone Masonry Head Walls Provided for a Double 36-in. 
Culvert Installed on the Boston & Maine in 1909. A Recent Installation of a 48-in., 14-gage pipe on the Pere Marquette. 
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property of the corrugated culvert was developed a 
number of years ago on the Northwestern Pacific between 
San Francisco, Cal., and Eureka, where the railroad ex- 
perienced enormous difficulties with sliding formations 
and where unsatisfactory results had been previously 
experienced with other forms of culvert construction 
owing to the low efficiency of the joints. 

Another aspect of the railroad culvert problem is sug- 
gested by one tendency observed in the use of the cor- 
rugated culvert, namely, the elimination of headwalls. 
In general, the use of headwalls of concrete or masonry 
is to be recommended and there are locations where 
there is a definite use for them as precautions against 
scour. Moreover, they give a finished appearance to the 
structure which could not be obtained without them, and 





Placing a Corrugated Pipe Inside An Old Culvert 


doubtless are employed for this reason in thousands of 
instances near stations and highways and in thickly 
settled regions. But the principal object of headwalls 
is to provide a cut-off wall to prevent the undermining 
of the culvert barrel at the inlet or outlet. As a means 
of obtaining greater security against scour-in the absence 
of headwalls, some roads using corrugated pipe have pro- 
vided for a greater extension of the culvert beyond the 
toe of the fill. However, in considering the advisability 
of omitting the headwalls, it is well to take into account 
their influence on head loss due to entrance and 
recent experiments indicate that the presence of a head- 
wall, its design and shape, have some bearing on the 
hydraulic efficiency of the culvert. 
What Is the Water Carrying Capacity of the 
Corrugated Pipe? 

All known types of culverts with the exception of 
rough stone masonry and corrugated pipe have relatively 
smooth surfaces. Therefore, the question of the co- 


efficient of friction as affecting the discharge of water 
through the culvert never received much consideration 
until the active introduction of corrugated culverts. 
Owing to the fact that these metal culverts present an 
undulated surface to the water it is natural that engi- 
neers should be curious as to the effect of these corru- 
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gations on the friction factor to be assumed in any 
calculations of discharge. Fortunately, some definite 
information has recently become available on this phase 
of the culvert problem. 

Through a co-operative arrangement with the U. S. 
Bureau of Public Roads and the University of Iowa, 
a series of hydraulic experiments was carried out on 
concrete, vitrified clay and corrugated culvert pipe at 
the laboratory of the. university, the results of which 
have been published in the Journal of Highway Research 
of the U. S. Department of Agriculture for March, 1924. 
Briefly, the results of these tests show that the discharge 
through a corrugated culvert pipe up to and including 
the 48-in. diameter is somewhat less than that through 
a concrete or a vitrified clay pipe. These tests were 
all made with the pipe flowing full with heads ranging 
from 0.01 ft. to 3.5 feet. Thus an 18-in. corrugated 
pipe, 30.5 ft. long, discharged from 23.3 to 29.3 per cent 
less water than a concrete pipe of the same size and 
length. The 24-in. pipe carried from 17.6 to 26.2 per 
cent less, the 36-in. pipe from 10.3 to 22.5 per cent less 
and the 48-in. pipe from 4.5 to 19.5 per cent less. 

This difference in hydraulic efficiency may also be 
expressed in terms of the diameters of pipe of the same 
carrying capacity. For example, the water discharged 
by a 24-in. corrugated pipe from 30 to 60 ft. long will 
be carried by a concrete pipe from 20 to 22 in. in 
diameter, depending on the length of the culvert and the 
character of end details. Similarly the discharge of a 
42 in. corrugated pipe may be obtained with concrete 
pipes from 36 to 40 in. in diameter, while the discharge 
from a 48-in. corrugated pipe may be obtained with 
concrete pipes from 42 to 47 in. in diameter. Of course, 
in presenting these figures for odd sizes of pipe it is 
realized that culvert pipes must be purchased in standard 
sizes. They are given, however, by way of illustration 
of the relative hydraulic efficiency of the two kinds of 
pipe. This, of course, is only one factor to be taken 
into consideration in selecting the type of culvert to be 
used and may be of minor importance in some cases. 


Are the Culverts Durable? 


Among the most vital questions which arise with re- 
spect to the corrugated metal culvert is that of its re- 
sistance to corrosion. This is highly important because 
it is poor economy to install a culvert under anything 
as permanent as a railroad embankment which will not 
insure a long life. The cost of a new culvert may be 
relatively small but the expense of replacing a struc- 
ture buried in a fill is usually so great as to justify a 
sufficient outlay in the initial installation to insure a 
long life. 

The answer to the question of permanence is compli- 
cated by the fact that a number of different varieties 
of iron and steel are being used in the manufacture of 
corrugated pipe and it is not to be expected that the 
same service will be rendered by each class of material. 
Therefore, in considering the resistance which a culvert 
is giving to the action of the elements it is necessary to 
know just what material was used in its construction. 
It is well known that some culverts have given poor re- 
sults and owing to a failure to discriminate between ma- 
terials there has been a tendency to condemn all classes 
of corrugated culverts because of unfortunate expe- 
rience with a particular type or brand. 

To avoid confusion, therefore, the following discus- 
sion has been restricted to the results obtained with cul- 

,verts made of one material, the ingot iron manu fac- 
tured by the American Rolling Mill Company of Mid- 
dletown, Ohio, which is fabricated into culverts by the 
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member companies of the Armco Culvert and Flume 
Manufacturers’ Association, this particular make of cul- 
vert having been selected because its extensive use af- 
fords the maximum volume of service records. While 
corrugated culverts made of certain other materials may, 
no doubt, afford somewhat comparable results, accurate 
conclusions concerning their merits must be based on 
independent investigations, 

The Armco culverts have been in use for upward of 
17 years, which is, of course, too short, a time to de- 
velop the full life of a material possessing the degree 
of durability to justify its use under a railroad em- 


bankment, but the condition of a structure at the end of ° 


17 years should furnish a reasonable measure of the 





Condition of 24-in. Pipe Removed from a Railroad Embank- 
ment After 10 Years’ Service Because of Faulty Installation 


service to be expected of it and reports on inspections of 
some 10,000 of these culverts under widely dif- 
ferent conditions in 24 states shows that nearly all of 
them are now in good condition, as illustrated in the 
photographs. Many of them are said to retain the gal- 
vanizing practically intact, while many others which have 
lost a part of the galvanizing and are somewhat rusty 
where this has occurred are sound and strong, and are 
undoubtedly good for a long period of further service. 
The fact that some of the culverts have lost a portion 
of their galvanizing is not to be taken as an indication 
that they are approaching the end of their service life, 
since experience shows that pure iron sheets rust slowly 
and evenly and that culverts under such circumstances 
seem to remain in practically the same condition for 
many years. 


Similar Material in Use 30 Years 


Although service records for ingot iron culverts ex- 
tend over only 17 years it is possible to cite service 
records covering nearly twice that period for material 
of a somewhat comparable nature and which may be 
considered, in a sense, the forerunner of the high purity 
iron of today. About 30 years ago some corrugated 
black iron culverts were installed in highways near 
Crawfordsville, Ind. The metal in these culverts repre- 
sents an interesting illustration of efforts made to over- 
come the deficiency of steel sheets in resisting corro- 
sion. It was made by placing bars of charcoal iron at 
the top and bottom of box piles of steel bars, the whole 
being heated and rolled into sheets. The result was to 
Produce a steel sheet with a very thin layer of rela- 
tively pure iron on both sides. These culverts were 
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not galvanized and most of them show no indication 
of ever having been painted. Some of these piled iron 
culverts are still in excellent condition and one of them, 
recently exhibited at the National Railway Appliances 
exhibit, had apparently lost but very little of its original 
thickness. Those of these old culverts which are now 
failing have lost the outside coating of pure material. 


Experience Under Severe Conditions 


Under especially severe conditions such as exposure 
to alkali, acid, salt-water, sewage, etc., Armco culverts 
have been known to rust seriously and there have been 
some cases of entire failure. For example, a number 
of No. 16 gage culverts under a western railroad were 
inspected during the past summer at a place where the 
ground and water are heavily impregnated with chloride 
alkalies. A test of a water sample taken at this point 
showed three times as great a concentration of salts as 
is found in sea-water and the surface of the ground is 
encrusted with whitish substances to a depth of an inch 
or more. High purity iron will resist even these con- 
ditions much better than ordinary steel, but these cul- 
verts are seriously rusted and now after 15 years of 
service are about ready for replacement. They will be 
renewed shortly with culverts of No. 10 gage material. 

Somewhat similar conditions are encountered where 
culverts are placed in salt or brackish water, especially 





A 14-in. Corrugated Iron Pipe Used As An Irrigation Syphon 
in Cinder Ballast 


in warm climates. Acidulated water from coal mines is 
very damaging to any iron or steel. Engine cinders 
exert a bad influence if placed in contact with corrugated 
pipe and some have been severely damaged from this 
cause, although in other places, for instance, the installa- 
tion shown in the photograph above, the pipe seems to 
be but little affected There is reason to believe that a 
little care in installation, as, for example, by protecting 
the culvert with a blanket of sand, clay or gravel, will 
greatly reduce the danger of deterioration from this 
cause, ‘ 

This material is not recommended for long time serv- 
ice under any of these severe conditions. However, there 
are instances where the mechanical advantages of this 
form of pipe may recommend it as the best thing to be 
used in spite of the prospect of shorted life under the cir- 
cumstances. For such installations, it is suggested that 
better results will be had with the heavier gagees of pipe 
protected by a coating of some bitumen compound. How- 
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ever, in calling attention to these limitations to the use 
of the corrugated iron culverts it is not out of place to 
recall that it is under these same circumstances that un- 
satisfactory results have been experienced with other 
materials used in culvert construction, so that a study 
of the conditions at a particular location may show that 
the iron culvert may afford the best solution of the prob- 
lem in spite of the limitations mentioned. 

The following conclusions are offered as a summary 
of the foregoing discussion. 
have been used in sufficient number for an adequate pe- 
riod to provide a substantial basis for a study of the 
service they render. Culverts of good construction are 
sustaining the loads imposed by railroad embankments 
with but few failures. Their ability to withstand heavy 
loads has been verified by laboratory tests. Their limi- 
tations as to maximum depths of fill have not been defi- 
nitely ascertained although many are giving excellent 
service under high embankments. They possess a defi- 
nite advantage in unstable ground, but have somewhat 
less hydraulic efficiency than other types of culverts. 
Certain brands of corrugated pipe have demonstrated a 
resistance to the action of the elements which insures 
long life for all ordinary conditions. In conclusion, the 
ease with which the corrugated pipe may be installed 
points to their definite economic advantages for culvert 
installations, and railway officers may well make such 
personal investigations as will enable them to arrive at 
independent conclusions with respect to the utilization 
of this construction on the lines under their charge. 


Highway Grade Crossings 
Present Grave Problem 


N THE SIX years from 1917 to 1922, inclusive, an 

average of 1,818 deaths and 4,898 injuries per year 
occurred at railroad crossings of highways while during 
1923, 2,268 persons were killed and 6,314 injured, mak- 
ing a total of 8,582 casualties for the one year. Con- 
sideration of this enormous loss of life and the discus- 
sion of measures which may be taken to prevent it in 
the future was the subject of a conference on the grade 
crossing accident problem, held at Chicago on April 30 
and May 1 at the instance of the National Association 
of Railroad and Utility Commissioners. 

Naturally the discussion at this meeting centered 
largely on the elimination of the crossings of railroads 
and highways and this brought out the fact that there 
are 256,362 grade level crossings on the Class I railroads 
in the United States. Careful estimates of construction 
requiremerfts showed that the average cost for the elim- 
ination of a highway grade crossing is $75,000, so that 
it would cost nearly $19,000,000,000 to eliminate all of 
the grade crossings. While the vastness of this sum is, 
in itself, a definite demonstration of the impossibility 
of any such project its futility is demonstated even fur- 
ther by the fact that although 705 grade crossings were 
eliminated during the calendar year of 1922, 4,562 new 
grade crossings were added, making a net increase in the 
number of grade crossings for that year of 3,857. 

While devoting considerable time to the discussion of 
grade crossing elimination, a large part of the delibera- 
tions at this meeting concerned measures for the in- 
crease of safety at grade crossings. Emphasis was 
placed on the fact that a large proportion of the acci- 
dents resulting from the irresponsibility or inexperience ¢ 
of the driver and his failure to exercise proper caution 
in approaching and crossing the tracks. The extremely 
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low prices at which used cars may be purchased has 
resulted in placing them in the hands of many persons 
mentally unfit to drive a car. This condition, it was 
pointed out, made it highly important that the drivers of 
automobiles be required to secure licenses based on ex- 
aminations for physical, mental and temperamental 
qualifications and that these licenses should be made re- 
vokable for cause, as, for example, demonstrated reck- 
lessness, violation of regulations, intoxication, etc. 

The responsibility of the railroads with respect to 
grade crossings was also dwelt upon. The necessity for 
making the crossing as safe as possible by providing the 
maximum range of vision through the removal of. ob- 
structions to the view was among the measures proposed. 
The relocation of crossings to make them as nearly 
square with the tracks as possible was offered as a fur- 
ther improvement. Discussions of the character of 
watning devices, gates, the maintenance of crossing 
watchmen, etc., indicated rather wide differences of 
opinion and shows that any high degree of uniformity 
with respect to such safeguards is not to be expected for 
some time, 

The conclusion reached by the conference was that 
the separation of grades of all highway railway crossings 
is physically and financially impossible of attainment 
within the lifetime of men now living and that relief 
must be sought through a variety of measures which 
were summarized in resolutions as follows: 


(1) The elimination of grade crossings should proceed in 
an orderly and expeditious manner. The creation of new 
crossings should be avoided wherever possible. 

(2) Highways which cross and re-cross tracks should be 
relocated. 

(3) Adjacent crossings should be consolidated. 

(4) Physical conditions at crossings should be favorable 
to the highway traveler. 

(5) The proximity of railroad tracks should be designated 
by standardized, uniform and unmistakable indications. 

(6) All extraneous signs and devices should be excluded 
from the immediate vicinity of grade crossings. 

(7) Railroads should give ample notice of the approach of 
all trains. 

(8) The right to drive a motor vehicle on a public high- 
way should be restricted to qualified possessors of a license 
issued by proper authority and revokable for cause. 

(9) Motor vehicle accidents involving personal injuries 
should be reported to public authorities for statistical and 
other purposes. 

(10) Motor-driven carriers for hire upon highways should 
be under the jurisdiction of railroad and utilities commissions. 

(11) Such commissions should be empowered to require 
all such carriers for hire to stop and take full precautions at 
railroad crossings. 

(12) In states where a full stop is not required by law 
motor drivers should be forbidden to exceed a speed of 10 
miles an hour within 300 ft. of any railroad crossing until 
positively assured that no train is approaching. 

(13) Red should be used only to indicate imminent danger 
and positive stop. Cautionary indications, including the 
rear lights of automobiles should be of some other color. 

(14) Crossing flagmen should be invested with authority 
to arrest persons disregarding stop signals. : 

(15) Public interest in the prevention of highway-railroad 
crossing accidents should be cultivated by every available 
means. 

(16) The principles of safety should be included in the 
curriculum of every school. : 

(17) Further conferences should be called by the National 
Association of Railroad and Utilities Commissioners as occa- 
sion warrants. : 

(18) The problem of highway crossing accident prevention 
demands a continuance of the sincere and cordial co-opera- 
tion established at this conference. (The chairman was 
authorized to designate some one to whom communications 
may be addressed, and interested organizations were feé- 
quested to designate representatives to assist in co-ordinat- 
ing effort.) 

(19) A general realization of individual, personal respon- 
sibility will bring about immediate mitigation of crossing 
hazards. 








Chicago & Alton Defeats Missouri River 
by Narrow Margin — 





Use of Unusual Methods Holds Banks of Stream Which 
Threatened to Cut Railroad in Two 


main line in the vicinity of Glasgow, Mo., against 
almost continuous attacks of the Missouri river, 

the Chicago & Alton missed a disastrous defeat by a 
very nafrow margin early in May. The cutting of the 
river bank brought the river so close to the track at one 
point as to carry away a part of the toe of the embank- 
ment and for a time there were grave fears that the 
river would succeed in breaking across the right-of-way 
and cut a new channel, thereby rendering useless the 
railroad’s bridge across the Missouri just west of Glas- 
gow and requiring the construction of a new bridge at 
enormous expense. But by instituting heroic measures, 
including the sinking of the bodies of 110 steel gondola 
cars in the stream, the railroad succeeded in holding the 
river back, and with the completion of permanent protec- 
tion work already under way the railroad will be insured 
against disaster of the kind which it so recently escaped. 
The situation may be readily understood from a study 
of the map. The Missouri river, at the location of the 
Chicago & Alton crossing, occupies a flood plane about 
five miles wide lying between steep shale and rock bluffs 
on the east, against which the city of Glasgow is built, 
and low hills to the west of Cambridge. It is to be 
presumed that the river occupied various locations in this 


FTER A 50-year fight to protect five miles of its 





interruptions of traffic. These flood experiences, however, 
must not be confused with the difficulty which the rail- 
road encountered because of the erosion of the river bank 
since this action frequently occurs with greatef severity 
during times of low water than at flood stages. More- 
over, danger from floods has been substantially elimi- 
nated by raising the grade of the track across the bottoms 
to a level that places it well above anticipated high water. 
But the menace of the continuous erosion of the river 
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valley during times past, but within the limits of recorded 
history it has followed a channel from the north along 
the west side of the valley with a short turn to the east 
at Cambridge bend, thence continuing easterly to Har- 
mony, where it turns northwest until it impinges against 
the bluffs at Glasgow, which deflect it to the south along 
the face of the bluffs. 


Railroad Parallels River for Five Miles 


The Chicago-Kansas City line of the Chicago & Alton 
crosses the river just south of the town of Glasgow on 
a high level bridge which terminates in a high embank- 
ment on which the grade descends to the general level of 
the bottom lands that are traversed on a location parallel 
with and from 100 yd. to %4 mile south of the river to 
the foot of the ascent up the west side of the valley west 
of Cambridge. 

The territory occupied by the railroad throughout the 
entire five-mile crossing of the river valley is typical 
Tiver bottom land—sand and alluvial soil, considerable 
of which is subject to overflow at times of extreme high 
water which have resulted several times in washing out 
Portions of the railroad embankment, causing temporary 


Map of the Chicago & Alton’s Crossing of the Missouri River 
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banks, which was realized shortly after the railroad was 
built, has been a source of concern to the management 
almost continuously since that time. In 1880 and 1881 
the United States government constructed sections of 
mattress revetment at Cambridge and Harmony but since 
that time the burden of guarding against the erosion 
of the river has been imposed entirely on the railroad, 
which has spent several hundred thousand dollars in ad- 
ditional protection work, in the form of long stretches 
of mattress revetment and a series of pile dikes. 


Difficult Problems Involved 


The prosecution of the protective work has been at- 
tended with considerable difficulty owing to the periodic 
formation of new subordinate channels between the is- 
lands to the north of the main channel. This has resulted 
in repeated changes in the position and direction of the 
current whereby the severest cutting action is encoun- 
tered at new and unexpected points along the south bank, 
frequently carrying away many acres of land before suit- 
able measures could be interposed to stop it. 

Renewed action of this kind occurred in the vicinity of 
Harmony during the past year and led to plans for pro- 






































a oe Se : 
Ns Se i : si 


Brush Weighted with Rock Did Not Stop the Cutting 


tection work to be carried on jointly by the railroad, the 
Missouri Highway Commission, which is building a new 
bridge across the river just south of the Alton crossing 
and the owners of land adjacent to the railroad and the 
new highway. This led to the award of a contract to 
the Woods Brothers Construction Company of Lincoln, 
Neb., for the construction of 19 current retards, consist- 
ing essentially of large masses of trees, anchored in the 
river channel by means of Bignell concrete piles sunk to 
a great depth in the river bottom. However, owing to 
delays incident to the conclusion of a definite agreement 
with all parties concerned, the active prosecution of this 
work was delayed until this spring, and before the work 
could proceed far enough to become thoroughly effective 
the cutting of the banks had proceeded to a point which 
brought the river up to the right-of-way line on May 1 
and the situation became exceedingly critical. 

Efforts were made at once to stop the cutting by pro- 
tecting the river bank with brush and trees held in place 
by cables anchored on the shore but, while this retarded 
the action of the current near the surface, it was found 
impossible to place this protection deep enough to pre- 
vent the scouring at greater depth with the result that 
the current continued to undermine the banks, which, in 
turn, continud to cave at an alarming rate and within a 
few days the river bank had reached the railroad embank- 
ment and at one -point caused the sloughing off of the 
embankment slope almost to the ends of the ties of the 
passing track at Harmony. It was evident that the situ- 
ation called for heroic methods. Accordingly, W. G. 


Bierd, receiver of the Chicago & Alton, who had as- 
sumed direct charge of the work on May 1, ordered a 
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large number of old steel gondola cars to be sent to Har- 
mony where, with the aid of two wrecking cranes, they 
were rolled off the track into the river. The car bodies 
did not immediately sink into deep water so as to become 
completely submerged. This resulted in the formation of 
a pool of slack water between the cars and the bank 
into which large masses of brush could be deposited and 
sunk with rock. Then, as the cutting of the channel con- 
tinued in the deeper water, the cars and weighted brush 
slid into the deep water and produced an effective bar- 
rier against the further erosion of the bank, 


Snag Boat Aids in the Work 


While the plan for the use of the car bodies for this 
purpose was being formulated it was realized that they 
could not be readily rolled into the river by the use of 
the wrecking cranes alone at points where the river 
bank was still at a considerable distance from the track. 
A way out of this difficulty was suggested by the passing 
of the government snag boat, Missouri, just at the time 
that these plans were under way and as this is a large 
boat with powerful hoisting equipment, it was suggested 





The Snag Boat Pulled the Cars Into the River 


that the steamer would be of great assistance in launch- 
ing the cars. Thereupon, Mr. Bierd wired to the Rivers 
and Harbors officers of the War Department with the 
result that Major General Lansing H. Beach authorized 
the use of the snag boat for this purpose and it proved 
most effective. After the wrecking cranes rolled the car 
bodies down the embankment, a line from the hoists on 
the snag boat was passed over the top of the car body 
and down underneath and around it and then, as the line 
was hauled in, the body was rolled over and over until 
it fell off the edge of the bank. 

The rolling of these cars into the river was followed 
by the placing of large masses of brush and rock be 
tween the cars and the banks. j 

By May 21 the work had proceeded to a point which 
indicated that the immediate danger of further erosion 
of the river bank had been overcome. During the time 
that this emergency work was in progress every effort 
was made to interfere as little as possible with the work 
of the contractor in the construction of the permanent 
retards. This work is now progressing at a satisfactory 
rate and with the completion of the 20 retards, one addt- 
tional one having been authorized since the contract was 
awarded, the officers of the railroad and the highway 
commission feel reasonably certain that further danger 
to the railroad and highway has been effectively pre 
vented. 

We are indebted for the above information to R. A. 
Cook, chief engineer of the Chicago & Alton, Chicago. 
















New Pumping and Softening Plant Is 
_ Electrical Throughout 


Installation at Clinton, IIl., Illustrates Possibilities of Automatic 
Control in Railway Water Service 


By C. R. KNOWLES 
Superintendent Water Service, Illinois Central 


NEW WATER supply facility has been built ‘at 
A Clinton, IIl., on the Illinois Central, which is con- 

sidered noteworthy for its completeness and par- 
ticularly for the electrical features involved. The facil- 
ities consist of three deep wells equipped with turbine 
pumps and a 50,000 gal. per hour water softener, all 
of which are electrically driven, together with filters, pipe 
lines and an additional storage tank having a capacity of 
100,000 gal. 

Clinton is located midway between Chicago and St. 
Louis, the hub of six engine districts. It is also the 
headquarters of the Springfield division and the site of 
one of the principal mechanical terminals and locomo- 
tive shops on the system. An average of 70 engines 
are handled through the roundhouse daily in addition to 
making general repairs to about 180 annually. The daily 
consumption of water for all purposes is approximately 
1,000,000 gal. 

The water supply was originally obtained from a reser- 
voir having a capacity of 12,000,000 gal., located in the 
vicinity of the shops and supplied by surface runoff. 
This supply was ample for many years but as the con- 


. sumption of water increased with the greater volume of 


business handled the supply from the reservoir became 
inadequate during the late summer months and in 1900 
a pumping station was constructed on a stream about 
four miles southeast of Clinton and the water pumped 
to the reservoir through an 8-in. pipe-line 20,000 ft. long. 
These facilities proved adequate until the past few years 
when the consumption of water continued to increase to 
such an. extent that the shops were threatened with a 
shortage during the late summer months each year. An 
abundance of ground water is available at a depth of 
340 to 350 ft., and while this water is not of the best 
quality it offered the only available means of providing 
an adequate year-round supply. 


New Supply from Three 18-in. Wells 


Three wells were constructed, each 18-in. in diameter, 
to a depth of 200 ft. and 10-in. in diameter from 200 ft. 
to 350 ft. deep. The water-bearing sand stratum is 90 
ft. in depth while the length of strainer is 55 ft. The 
10-in. casing extends froin the top of the screen to a 
point 20 ft. above the bottom of the 18-in. casing; the 


The Pump House Interior Where Pipe Friction Is Reduced By Using Long Elbows 
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seal between the 18 in. and the 10 in. casing being formed 
with gravel to exclude the sand. 

The pumping equipment in the well consists of 5- 
stage turbine pumps having a 7-in. suction and 9-in. 
discharge. Each pump is driven by a vertical 85 hp. 
440 volt, 3 phase synchronous motor. The pumps tested 
out 763 gal. per min. with an electric input of 65 to 70 
amp. or about seven-ninths of the rated capacity. 

The piping arrangement of the wells is such that they 
can be pumped either into the reservoir or the softening 
plant or direct to the storage tank. Each well is equipped 
with an automatic control panel located in the pump 

house, these panels having the usual electrical equip- 
ment such as starters, overload and no-voltage protec- 
tion as well as automatic and push button control, the 
push button control being so arranged that the pumps 
can be started and stopped from the water softening 
plant, if desired, thus placing the well pumps at all times 
directly under the control of the treating plant operator. 
Under normal operating conditions when pumping to 
the treating tanks the operation of the well pumps is 
automatic, the control being through float switches in 
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zontally in each tank, affording a means of mixing the 
dry chemicals with water in the batch tank and main- 
taining a uniform solution in the feeding tank. These 
paddles are driven by an electric motor through bevel 
gears, and are so arranged that the agitation in the batch 
tank can be discontinued without interfering with the 
operation of the agitators in the feeding tank. The 
upper tank is arranged with a valve so that a batch of 
chemicals can be admitted to the feeding tank at any 
time. This arrangement of a separate batch and feed- 
ing tank permits the preparing of a charge of chemicals 
in advance of the time when it is required and avoids 
interruption to the feeding of chemicals and other 
troubles that often occur when the chemical charge is 
mixed directly in the solution tank. 

The chemical solution is pumped to the top of the 
treating plant by a 3-in. by 3%4-in. triplex pump, which 
discharges a constant stream of chemicals into the pro- 
portioning device. This proportioner consists of a tank 
of special design where a constant level of the chemical 
solution is maintained by means of an overflow pipe at 
one end, through which the excess chemicals flow back 
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the roadside tank and in the treating plant clear water 
wells, 

The pump houses over the wells are of brick con- 
struction 12 ft. by 14 ft. in size with concrete floor and 
roof and metal sash and doors. Each house is equipped 
with a permanent derrick for raising and lowering the 
droplines and pumps in the well and all discharge lines 
from the wells are constructed of 10-in. cast iron pipe 
with long-radius bends and branches to insure the mini- 
mum friction loss, 


The Water Softeners Are Connected in Series 


The water softening plant is a twin tank continuous 
system of the lime and soda ash type with two conical 
bottom steel tanks having a capacity of 100,000 gal. each. 
These tanks are operated in series, one of the tanks be- 
ing equipped with an 8-ft. downcomer or reaction cham- 
ber extending from a point 5-ft. above the tank to within 
12-in. of the bottom. 

The chemical solution mixing equipment consists essen- 
tially of two steel tanks, one set above the other, the 
upper tank being the batch or mixing tank in which the 
dry chemicals are introduced in a predetermined quan- 
tity, while the lower tank is a solution or feeding tank 
in which the chemical solution is kept ready for use and 
from which the chemicals are delivered to the softening 
tanks as required for treatment. The batch or mixing 
tank is 4 ft. in diameter and 4 ft. high and is equipped 
with hinged metal covers to prevent the escape of dust 
from the chemicals when mixing. The solution tank 
is 8 ft. in diameter and 8 ft. high, having a chemical 
solution capacity sufficient for 12 hours’ treatment. The 
agitating system for the chemical tanks consists of pad- 
dles mounted on a vertical shaft and revolving hori- 


A Partial Diagram of the Clinton Yard 








Showing the Layout of the New Work 


to the solution tank. The control of the chemical feed 
to the mixing chamber where the chemicals are intro- 
duced into the untreated water is accomplished by means 
of a weir consisting of a slot in a vertical tube suspended 
from the end of a rocker arm and extending down 
through the bottom of the constant level tank, the quan- 
tity of chemical passing from the tank through the weir 
and into the mixing chamber being dependent upon the 
depth to which the weir is submerged in the chemical 
solution. The raising and lowering of the weir is ac- 
complished by means of a plunger connected to the 
other end of the rocker arm. This plunger fits into a 
cylinder at the top of the untreated water discharge. 
This cylinder has eight spiral slots through which the 
water discharges. As the plunger is displaced by the 
incoming water the weir is lowered in the chemical solu- 
tion in direct proportion to the quantity of water de- 
livered to the softener. 

The untreated water and the chemical solution are 
brought together in the mixing chamber immediately be- 
low the constant level tank. After the chemicals have 
been added to the water it passes through a horizontal 
trough 8 ft. long by 4 ft. wide where the flow is inter- 
cepted for the purpose of mixing by a series of bafile 
plates. The water then drops over three tiers of dia- 
phragms in the upper portion of the downcomer and 
passes to the bottom. From this point it rises to the 
top of the treating tanks where it is drawn off by means 
of collecting troughs. These troughs extend across the 
settling tank on each side of the downcomer, the purpose 
being to insure, a uniform drawoff from all sections of 
the tank and avoid cross-currents having a tendency to 
prevent the full utilization of the settling space. | 
After treatment the water passes through two gravity 
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sand filters to a clear well from which it is pumped to 
the storage tanks. These filters are standard gravity 
filters 16 ft. in diameter by 8 ft. high. A manifold is 
placed in the bottom of each tank with brass strainers 
uniformly spaced over the entire area of the bottom of 
the tank. A bed of coarse gravel 6 in. thick is placed 
directly over the strainers and another layer of finer 
gravel 8 in. in thickness above the coarse gravel with a 
top layer of filter sand 24 in. thick above the gravel. 
The rate of filtration is 2 gal. of water per min. per sq. 
ft. of filter area. The water is admitted to the filters 
through a circular distributing trough which effects an 
even, quiet delivery of water to the filter beds. The 
delivery of water to the filters is controlled by float 
valves which prevents overflowing the filter tanks. The 
filter wash lines are so arranged that the filters can be 
washed with treated and filtered water. 

The chemical storage, pumps, treating plant machinery 
and filters are housed in a brick building 30 ft. by 80 
ft. A room 28 ft. by 30 ft. is provided for chemical 
storage, the remainder of the building being used for the 
pumps, chemical machinery and tanks and the filters. 
A treated water reservoir of reinforced concrete, having 





The Power Head on One of the Pumps 


a capacity of 40,000 gal. is constructed under the south 
end of the treating house. The water flows by gravity 
through the filters to this reservoir and is pumped to 
the storage tank by pumps located immediately above it. 

Three rehandling and service pumps are installed in 
the treating house and so connected that any one or all 
of the pumps may obtain their supply either from the 
large reservoir or from the treated water reservoir, and 
ischarge either into the treating tanks or into the dis- 
charge line to the storage tanks. The pumps are 6-in. 
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single-stage horizontal split-case  enclosed-impeller 
bronze-fitted centrifugal pumps, each having a capacity 
of 750 gal. per min. Each pump is direct connected to 
a 40 hp. synchronous motor operated on 3-phase, 60 
cycle, 440 volt current. Each pump is provided with an 
automatic control panel equipped with remote float and 
push button control, together with overload, high voltage 
and no voltage protection. 


Automatic Control Provides for All Emergencies 


The untreated water is obtained from two sources, the 
deep wells and the reservoir. Under normal operating 
‘conditions the water is pumped from either of these 





The Filters Are of the Gravity Type 


sources to the treating tanks from which it flows by grav- 
ity through the filters to the clear well under the chemical 
house. From the clear well it is pumped by the re- 
handling pumps to the roadside storage tanks. 

The untreated water supply is controlled by three elec- 
tric float switches located in the shop storage tanks and a 
similar switch in the north yard tank. The north yard 
float switch is paralleled with the first float switch in 
the shop storage tank so that when either or all of these 
tanks have 8 ft. of water removed, the switch will close 
and start well No. 1. If the water level should fall 
farther in the shop tank, switches Nos. 2 and 3 will 
operate wells No. 2 and 3. 

Owing to the comparatively small amount of water 
used in the north tank, a single float switch will operate 
the pumps to supply sufficient water. In an emergency 
and by means of cross connections in the electrical con- 
trol and by-pass arrangement in the water mains, it is 
possible to use one of the horizontal rehandling pumps 
in the chemical house as an untreated water supply 
pump. 

The control of the rehandling pumps under normal con- 
ditions is quite similar in that three float sump switcies 
are located in the clear well, operating at 2, 3% and 5 ft. 
When the water in the clear well rises to a height of 
2 ft., rehandling pump No. 1 is cut in automatically and 
supplies treated water to the roadside tanks. Should the 
height of the water in the clear well continue to rise, 
pump No. 2 will be cut in and No. 3 if the water should 
then rise sufficiently to trip the switch at 5 ft. 

.Provision on the control panel is also made so that 
it is possible to control any of the three rehandling 
pumps from any of the sump switches or the storage 
tank control switches. This is accomplished by means 
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of a large tumbler switch which is located at the bottom 
of the left hand control panel. A desirable feature of 
this control is that although the motors are all operated 
by 440 volt current, the control circuits are only 110 
volts, giving an added feature of safety to its operation. 


The Plant Has Three Attendants 

The automatic features of the plant are especially 
beneficial in reducing the amount of attendance required 
for keeping the plant in running order. At Clinton the 
attendants are three in number, two repairmen, who give 
part time only to the pumping plant, and one treating 
plant operator. One of these men is in attendance dur- 
ing each eight hour shift. 

Water is supplied from the reservoir to the pumps 
through a 10-in. wrought iron suction line. A swing 
joint is placed on the end of this suction line where it 
enters the reservoir and a 10 in. foot-valve is provided. 
The end of the suction line is supported by a four-post 
tower constructed of 8-in. by 8-in. timbers driven into 


The Softening Tanks with the Filter House in the Back- 
ground 


the bottom of the reservoir. The pipe lines in connec- 
tion with the new water station and water softening 
plant are quite extensive, consisting of 6,800 ft. of 10 
in. cast iron pipe,-2,200 ft. of 8 in. cast iron pipe and 
200 ft. of 6 in. cast iron pipe. The discharge lines from 
the deep well pumps to the water softening plants are 
10 in. lines. Each discharge from the.deep well pump 
is equipped with a 10 in. horizontal flanged end check 
and gate valve just outside the pump house. A 10-in. 
cast iron line is also laid from the water softening plant 
to the storage tanks at the shops, the line extending to 
the north yard being 10-in. for a portion of the way 
and 8-in. for the remainder. The 6 in. cast iron line 
is laid from the water softening plant to the boiler wash- 
out plant for the purpose of providing treated water for 
refilling locomotive boilers with treated water after 
washout. 
Recording Gages Included 


In addition to the control panels a marble gage board 
of the same size and design as the control panels has 
been installed. This board is equipped with two com- 
bination indicating and recording gages suitable for 
working pressure up to 100 Ibs.; two 30 in. vacuum 
gages for showing suction lift; two combination pres- 
sure altitude gages suitable for pressure of 100 lb. or 
230 ft. and an eight-day clock. One vacuum gage is 
piped to the clear well suction of the pumps in order 
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to give the vacuum indication for any or all of the pumps 
when they are pumping from the clear well. The other 
vacuum gage is piped to the reservoir suction in such 
manner as to give vacuum indication for any or all of 
the pumps when pumping from reservoir. One com- 
bination indicating and recording gage and pressure and 
altitude gage is piped to the 10-in. header supplying the 
roadside tanks. Thus it is possible to check the per- 
formance of the pumps at all times, the recording gages 
furnishing a permanent record of the time pumps are 
operated as well as a record of the pressures maintained. 


Plant Has 300,000 Gal. Storage 


The existing storage tanks at Clinton consisted of two 
A.R.E.A. standard 100,000 gal. wooden tanks con- 
structed of creosoted material, one tank being located at 
the shops and serving the engines entering and leaving 
the roundhouse, while the second tank was located at 
the north yard, serving freight engines entering and 
leaving the yard as well as the Amboy district. Since 
75 per cent of the water is used at the shops, an addi- 
tional storage tank with a capacity of 100,000 gal. was 
constructed immediately adjacent to the shop tank. 
These two tanks in addition to the tank in the north 
yard, which is of the same size and design as the other 
two, provide a total storage capacity of 300,000 gal. 
or sufficient water to supply the shops and other facil- 
ities for a period of about eight hours without pump- 
ing. While this is not an exceptionally large storage 
for a consumption of a million gallons per day, the 
pumping facilities are provided with standby units and 
there is little if any likelihood of failure of the water 
supply. 

The treating plant house, with the exception of the 
chemical storage room, is heated by steam from the sta- 
tionary boiler plant at the shops, full radiation being 
provided for maintaining a temperature in the treating 
house of 70 deg. with a steam pressure of 2 to 5 Ib. per 
sq. in. Radiation is also provided in the headhouse over 
the treating tank. 

The work was undertaken under the general super- 
vision of F. L. Thompson, chief engineer of the Illinois 
Central, with Joseph E. Nelson & Sons, Chicago, han- 
dling the general contract for the water softeners, pipe 
lines, pumps and storage tanks, the Chicago Bridge & 
Iron Works, Chicago, constructing the steel tanks and 
the Sickel Water Production Company, Aurora, IIl., de- 
veloping the wells. 


The Excavation of Cuts in Frozen Gravel on the Alaska 
Railway Calls for Rock Work Methods 












Proper Scheduling. of Track Work 
Promotes Efficiency’ 


Performance Records of Work Under Plans in Use Show Justification 
of Efforts in this Direction 


By G. M. O’ROURKE, 


Roadmaster, Illinois. Central, Carbondale, IIl. 


tenance of track must be based on a knowledge 

of the fundamental needs of the district or di- 
vision to be treated. This may possibly be secured by 
the roadmaster or division engineer in motoring over 
the track, but is established more positively by walking 
in company with the supervisor and each section fore- 
man and discussing with them the requirements to place 
the track in the standard of repair desired within a 
stated period. Cross ties that are to be renewed should 
be carefully inspected and counted, and the time that 
has elapsed since the last general surfacing ascertained 
and duly considered in fixing the amount of surfacing 
needed during the working season for which the plan 
is being made. The number of rail anchors needed, the 
condition of tie plates, spikes and bolts; the drainage and 
strengthening of embankments, unstable roadbed con- 
ditions, and other local features effecting a schedule 
must be gone into thoroughly. The main track rail 
program and side track repairs are elements for con- 
sideration in fixing the program. 

At the end of each section a conference may be held 
with the foreman for the purpose of fixing the number 
of days he can devote uninterruptedly to general work 
and the date on which he can commence it, depending 
on the condition of line and surface at the time of in- 
spection. The number of men needed to perform the 
work laid out within a fixed period of time, measured 
roughly on past performances, is also settled upon. 

With the aforementioned knowledge of conditions 
one is well prepared to lay out the season’s schedule, 
although absolute planning is not possible because of soft 
spots in roadbed, traffic conditions, weight or rail, curva- 
ture, grades, etc. 


| SUCCESSFUL schedule, or program, of main- 


Gain the Foreman’s Interest 


It is always advisable to draw from the foreman, by 
the power of suggestion, his plan for doing the work. 
If conditions will allow the acceptance of the foreman’s 
plan it will tend to raise his morale and self respect. 
A better morale, once established by such a heart-to- 
heart discussion of conditions on each section, may be 
maintained by not permitting construction work to in- 
terrupt or interfere with his maintenance work; by sup- 
plying enough proper tools, motor cars, push cars, pony 
ballast cars, ballast ties, rail and fastenings to enable him 
to proceed with his work without delay, and by develop- 
ing friendly rivalry through weekly or monthly reports, 
gtading the forman upon their accomplishments. 

Inertia of foremen in getting started often delays the 
execution of a well defined plan. Supervisors must see 
that the schedule is properly despatched and not put off 
tom day to day. Some foremen find it easier to let 
things go along as they are than to organize and de- 
spatch a plan. Many practical trackmen do not readily 
accept systematized planning and measuring of their 


*A paper presented before the Maintenance of Way Club of Chicago 
on May 14, 
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work. They do their work in different ways; some are 
efficient and economical without any apparent exertion, 
others who are sometimes known as hustlers are in- 
efficient having been developed from gangs located at as 
many different places and composed of men who have 
secured their knowledge of track work in a discon- 
nected school of experience, localized within the bounds 
of the section on which they are employed. Foremen 
fairly well advanced in skill, dexterity and judgment in 
the application of labor, have followed very different 
plans in the general conduct and direction of it; and 
those plans have not been equally favorable to the 
volume of their product. Without proper gang organi- 
zation and willing cooperation a feasible program can- 
not be carried out. 

We must bear in mind that the average foreman is 
not a peculiarly gifted man. We hear that this one is 
talented and able. These terms are relative only and 
unless that foreman is really superior to the vast ma- 
jority a well planned schedule will overcome the dif- 
—— and the work of all will be more nearly uni- 
orm. 

A mediocre performance will be obvious when all are 
working on the same schedule and can be observed more 
readily by the supervisor who must thoroughly under- 
stand that deviation from the plan on this and that 
pretext will not be tolerated. The supervisor must go 
over the plan again on the first of each month, and 
decide upon the work for the month after considering 
the amount done to date and remaining to be finished 
within the allotted time. He must insist on perfect exe- 
cution of the plan, bearing in mind that a perfectly 
executed slipshod plan will bring better results than slip- 
shod despatch of a perfect plan. Lack of enthusiasm 
and adaptability on the part of the supervisor will pre- 
vent the successful execution of the most perfectly 
thought out plan. The abundance or scantiness of local 
labor is the deciding factor in determining whether the 
necessary work shall be done with section gangs, or im- 
ported extra gangs, or both. 


Co-operation of Superior Officer of Advantage 


A well formulated plan established as described in 
the foregoing brings the work under centralized control 
and may be placed before the management with assur- 
ance of favorable consideration in the distribution of the 
maintenance appropriation. If consistent it is very help- 
ful to have the district engineer or corresponding supe- 
rior officer accompany the road master. His advice in 
the field and help in making a report of conditions to the 
chief maintenance officer is of great assistance. On the 
Illinois Central a district engineer has jurisdiction over 
three or more divisions, ranging from a few hundred 
miles of track to upwards of a thousand; therefore it 
is not possible always to secure his help, although, he 
may be able to cover a portion of every division each 
year, working slowly enough to observe the effect fully, 
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and not expecting results too soon. Considerable time 
may be required on a large division for this plan of 
work to be absorbed. 

We now have a plan or schedule established. It is 
based on a careful first-hand study of the relation of 
cause to effect. We shall follow it up carefully to be 
sure no ties are removed that may last another year in 
the track; that all usable material is again used and not 
thrown into the scrap bin; that work trains are re- 
quested only when the necessity for them is beyond 
question; that tools are supplied in accordance with an 
approved list posted in the tool houses. In fact, we are 
going to operate in accordance with every recognized 
economy. The scrap bin on each section is inspected 
and the other elements of economy are discussed with 
each foreman in turn as his section is covered. 


The Advantage To Be Gained 


The foreman and supervisor assure us that the 
schedule can be completed satisfactorily if they are 
allowed the force recommended, but to be sure of its 
effectiveness labor must be applied systematically. How- 
ever, to decide upon the work necessary to operate the 
property properly and to divide it into sections and as- 
signed gangs is not enough. We should further divide 
and measure the work or task of each. The great in- 
crease of the quantity of work which the same number 
of men are capable of performing in consequence of the 
division of labor is due to three different circumstances: 
first to the increase of dexterity of each workman; sec- 
ond, to the saving in time which is commonly lost in 
passing from one kind of work to another; and last, to 
the invention of machines or devices which facilitate and 
abridge labor, enabling one man to do the work of many. 

The improvement of the dexterity of the track laborer 
necessarily increases the quantity of the work he can 
perform; and the division of labor, by reducing every 
man’s work to some one simple operation, necessarily 
increases the dexterity of the workman. Second, the 
advantage which is gained by saving the time commonly 
lost in passing from one job to another is much greater 
than we should, at first thought, be apt to imagine it. 
Third, everyone must appreciate how much labor is 
facilitated and abridged by the application of proper 
machinery. No work should be done by hand which 
can be done with machinery. Full use should be made 
of ditchers, rail loaders and layers, tie tampers and motor 
cars. These machines must be kept in first class repair. 
When they are out of service the railroad is losing 
money. 

Bearing in mind that the labor cost of maintenance 
runs as high as 65 per cent of the whole it is incumbent 
upon maintenance officers to know through exhaustive 
study that the methods and gang organization are cor- 
rect. On the Illinois Central the output of ordinary sec- 
tion gangs is measured daily through entries on a 
monthly form showing the amount of each class of work 
done during the day and the man-hours consumed. 
Originally a set of standards was set up which is being 
adjusted as the reports, spread over a long period of 
time, indicate errors. 

To analyze the work of a large specially assigned extra 
gang requires the attention of an observer in the field 
to make time studies of each element of the whole job 
and, assembling this data, to set up a standard which 
will indicate not only the work to be performed by each 
individual but the number of men who will work most 
economically as a gang on that particular kind of work, 
whether it be rail laying, surfacing or other heavy opera- 
tions. Having such standards, the performance of that 
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and similarly organized gangs may be measured very 
readily. : 

These are the fundamental principles of the science of 
economics as applied to track maintenance and will un- 
questionably result in speeding up the work and thus 
effect a monetary saving. This plan is a proved method 
and the Illinois Central is confident of results. There 
are many other elements of economy to be considered in 
the execution of a season’s maintenance program, such 
as strong cooperation with the transportation depart- 
ment, through which one track of a two or more track 
system may be secured for uninterrupted work for cer- 
tain periods of time each day; the use of local freight 
trains in distributing materials; a reduction in the speed 
of trains, making it unnecessary to make such refined 
preparations for their passage. In seeking such assist- 
ance, however, it must be borne in mind that the principal 
function of a railroad is the handling of cars and that 
from an economical standpoint it is probably always bet- 
ter to interfere with the work of maintenance than to 
delay trains. 


Defects in Maintenance 
Cause Several Accidents 


HE Bureau of Safety of the Interstate Commerce 

Commission has issued a number of reports during 
the past month giving the results of investigations which 
it has made of a number of accidents to trains which have 
resulted from defects in roadway and structures. Ab- 
stracts of those reports, which will be instructive to en- 
gineering and maintenance officers, follow: 


Passenger Train Derailed on Defective Track 


A six-car passenger train was derailed on the Chicago- 
Omaha main line of the Chicago, Milwaukee & St. Paul 
near Portsmouth, Iowa, on March 6, resulting in the 
death of one employee and the injury of eight passengers, 
two employees and three trespassers. The derailment oc- 
curred on a three degree curve on which the track was 
laid with 90-lb. rails, 33 ft. in length, with an average 
of 20 ties (90 per cent being hardwood) to the rail 
length, single-spiked, tie-plated and ballasted with 8 in. 
to 12 in. of gravel and cinders. The train was travel- 
ing at a speed of between 35 and 45 miles per hour at 
the time of the accident, all of the cars leaving the track 
and three of them falling on their sides. 

The evidence showed that the derailment was caused 
by bad track conditions. The general roadmaster stated 
that heaving had reduced the superelevation at this 
point. With this condition prevailing the weight of 
trains was thrown against the outer rail, widening the 
gage 114 in., as indicated by the tie plates, and as the 
gage was already 1% in. wide at the point of the accident, 
this permitted the left trailer truck wheel to drop in- 
side the low rail, turning the outside rail over and re- 
sulting in the derailment. ; 

An examination of the track on the curve on which 
the accident occurred showed 17 ties, or approximately 
10 per cent of the total, to be decayed, 28 or about 9 
per cent of the tie plates broken, 7 ties not spiked in the 
north rail and 8 ties not spiked in the south rail. With- 
in a distance of 77 rail joints (approximately one-half 
mile) west of the point of the accident, 17 joints were 
found in the north rail with no spikes in three successive 
ties, 43 joints with no spikes in two successive ties and 
12 joints with one tie not spiked. In the south rail 
there were three joints in this distance with no spikes 
in three successive ties, 37 joints with no spikes in two 
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successive ties and 15 joints with one tie not spiked. 
Rail creeping had bunched the ties in a number of 
places, either shearing the spikes or pulling them out. 
In addition to the large number of joint ties not spiked, 
there were many others which appeared to be placed in 
the track last year and not spiked and a number of 
spikes loose enough to be pulled out with the fingers. 

The report concludes with the statement that “the 
large number of defective ties, together with improperly 
maintained super-elevation, loose and missing spikes and 
generally bad track conditions will not permit the safe 
operation of trains at high rates of speed over this por- 
tion of track. Speed restrictions should be placed upon 
this track until it is placed in proper condition for the 
safe operation of trains over it. 


Train Strikes Washout 


About 8:50 a. m. on March 29 a freight train on the 
Baltimore & Ohio went through a bridge near Locust 
Grove, Ohio, resulting in the death of four employees 
and the injury of two employees. The bridge in ques- 
tion was a pile trestle 111 ft. long and 15 ft. high, con- 


sisting of both frame and pile bents spaced about 18 ft. 


apart, supporting I-beam stringers. The bents consisted 
of about eight piles driven to a penetration of approxi- 
mately 17 ft. The ends of the bridge were protected by 
bulkheads, retaining embankments of dirt and cinders 
about eight feet high. 

There had been a heavy rainfall in the vicinity of 
this bridge during the preceding afternoon and night 
with a total precipitation of 2.1 in. This resulted in 
the creek being swollen to such an extent that it over- 
flowed its banks and large trees were uprooted and 
washed down stream. These trees and other driftwood, 
lodging against the trestle, diverted the water towards 
the western end of the bridge and apparently undermined 
the roadbed for 6 to 15 ft. back of the bulkhead. The 
train in question, which was the first to pass over the 
structure for eight hours, was running at a speed of 
about 10 miles an hour with orders to look out for high 
water. The engine and seven cars went into the creek. 
knocking down eight bents of the bridge and breaking 
piles off below the water line. 

The track supervisor and the section foreman, who 
were on the train, stated that no trouble had ever been 
experienced with high water at this point. The foreman 
had. passed over the structure at four o’clock on the 
preceding afternoon. The pile bents and the bulkhead 
had been renewed in 1920 and were last inspected about 
40 days prior to the accident, at which time they were 
found to be in good condition. 


Rail Cut Ties Cause Broken Rail 


A passenger train on the Central Vermont was de- 
railed near Bolton, Vt., on March 11, killing three pas- 
sengers and injuring 69 passengers and two employees. 
The accident occurred on tangent track on an embank- 
ment 16 ft. in height with 80-Ib. rails, 33-ft. in length, 
laid on an average of 19 oak and pine ties to the rail 
length and ballasted with gravel. The accident was ap- 
parently caused by a broken rail, a section of which, 
7 in. long and 7 ft. from the receiving end, was broken 
Into small pieces. 

_The report of the engineer-physicist of the commis- 
sion indicated that the rail was partially or completely 
overturned outwardly at the time it broke. It further 
appeared that this rail was twisted along the inter- 
mediate portion of its length. The fractured surface 
showed no evidence of structural defects in the rail and 
the accident was attributed to track conditions in the 
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vicinity. The ties were quite generally cut at the base 
of the rail, reaching a maximum of nearly three inches. 
Wooden braces were installed in places on both tangents 
and curves. This condition led the engineer-physicist 
to attribute the cause of the rail fracture to insecure 
track structure in which rail-cut weakened ties consti- 
tuted a chief factor. 


Concrete Ties on Pennsylvania 


Show Long Service Life 


HE PENNSYLVANIA has had a number of ar- 

mored concrete ties in a test installation under heavy 
traffic which now have a life of 16 years and are still in 
good condition. This installation, numbering 15 ties was 
recently removed in changing over from 100-lb. to 130- 
lb. steel and after some slight repairs to a few were re- 
turned to service. »@ 

These ties were designed by L. J. Riegler, assistant 
engineer, in 1907, and consist essentially of two steel 
shells enclosing a reinforced concrete filler. The steel 
members are shaped to perform the double purpose of 
protecting the concrete from abrasion by the ballast and 
of acting as a beam to increase the stiffness of the tie. 





A Group of Seven Ties, Two of Which Have Been Repaired 


Fifteen of these ties have been in the Pennsylvania 
tracks at Emsworth, Pa., since May, 1908, and from 
1908 to 1914, they were subjected to a heavy, high speed, 
passenger traffic. In 1914, they were placed in another 
main track where they are subjected to a heavy freight 
and high speed through passenger traffic. All of the ties 
are still in the track. The ties at first supported 85-lb. 
A. S. C. E rail, which was changed to 100-Ib. P. S. in 
1910. The 100-lb. rail was laid without changing the 
fastenings, but when the change was made from 100- 
Ib. to 130-Ib. rail in 1921, it was necessary to plane off 
the clips holding the rails to the ties. This could have 
been done without taking the ties from the track, but 
it was considered desirable to remove the ties tempo- 
rarily, as it would give an excellent opportunity for 
thoroughly inspecting them and noting theif condition 
after 13 years’ service under the heavy tonnage. 

While all of the ties are still in service a few have. 
from time to time, failed by cracking or wear of the 
concrete, requiring repair. During the 16 year period, 
five of the ties have been repaired by cutting out some 
of the concrete and refilling. Two were repaired while 
in the track and three while out of the track. 





RaitroaD ATHLETE.—The American Olympic Rugby 
team, now in Europe to compete for the world’s title, 
includes F. Williams, assistant engineer on the North- 
western Pacific at Eureka, Cal. 
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Questions to be Answered in August Issue 


1. Where manholes are built in engine terminal 
drainage systems should the sewer line be broken at each 
manhole and a drop provided or should the line be con- 
tinued through? 

2. Does the employment of a tie inspector to aid the 
section foremen in spotting ties for renewal promote 
uniformity in tie renewals? Is the employment of such 
a person to be recommended? 

3. What is the best form for a permanent pile driv- 
ing record? 

4. Should a supervisor be expected to examine scrap 
before allowing it to be loaded for shipment to prevent 
the inclusion of usable material? 

5. Is it practicable to make repairs to membrane 
water proofing on solid floor bridges without suspending 


This department is intended to help our 
readers secure answers to the questions which 
arise in their work in the maintenance of 
tracks, bridges, buildings and water service. 
An endeavor will be made to answer promptly 
by mail, any questions received. Such ques- 
tions as are of general interest will also be 
submitted in these columns for further discus- 
sion. Railway Engineering and Maintenance 
solicits the co-operation of its readers in answer- 
ing the questions which are published. 








traffic, and if so, how may it be done? 
right-of-way? 


for general maintenance and smaller construction proj- 
ects? 

8. Under what conditions is the plowing of fire 
guards along the right-of-way advisable? 
ures may be adopted to secure the plowing of these 
guards at minimum expense? 


What is the most economical way of mowing the 


What 1s the most suitable size of a concrete mixer 


What meas- 














Center Dump vs. Side Dump 
Cars for Ballasting 


When distributing gravel ballast for resurfacing and 
tie spacing after laying new rail does it require less labor 
per mile to unload the ballast with center dump cars or 
with side dump cars? 


Except for the statement of J. J. Hess, general road- 
master of the Great Northern at Seattle; Wash., who is 
of the opinion that the nature of the work and the 
place where most of the material is required must de- 
termine the answer to this question, it is the unqualified 
opinion of all those officers who have expressed them- 
selves on this point that it requires less labor per mile 
to unload ballast with center dump cars than with side 
dump cars. The statement of W. J. Hosceit, vice-presi- 
dent of the Rodger Ballast Car Company, Chicago, 
whose opinion was requested in view of his wide experi- 
ence in ballasting work, is illuminating in this connec- 
tion, 

“The question asked refers only to the relative merits 
of the center dump cars and side dump cars with respect 
to the labor required to unload the ballast. While this 
is not the only point to be considered, the cost of un- 
loading ballast for resurfacing and tie spacing after 
laying new rail is very much less with center dump cars 
than with any other method so far attempted. I am 
assuming, of course, that the ballast is to be unloadéd 
from a properly designed car, such as will distribute 
free running ballast material uniformly in one heap over 


the center of the track, free of the rails, so that all 
danger of derailment is eliminated and likewise the 
necessity of plowing off the rail under each car, also 
that the car is of such a design as to unload the ballast 
in sufficient quantity to raise the track from two inches 
to six inches and, further, that the design is such that 
all of this work can be done by one man and a train 
crew handling anywhere from 1 to 30 cars in a train, 
and that the train is followed by a properly designed 
spreader with flanges knocking down the heap after the 
train has been unloaded or during the process of un- 
loading. 

“If the ballast is handled according to this method, not 
only is the cost of labor for unloading less but it should 
be possible to jack up and tamp the track without any 
additional cost other than the actual labor cost for rais- 
ing, tamping and lining, since by this method no casting 
of ballast material into the center of the track is re- 
quired nor should any trucking of the ballast material 
be required. 

“On the other hand, if ballast material is placed en- 
tirely outside of the rails, no matter how uniform is the 
distribution, at least one-half and more likely two-thirds 
of this material must be cast in between the rails before 
the resurfacing can be done. Since cars of the type 
specified have actually been developed and observed 
while in service, it is only a matter of using cars of this 
type to accomplish the results stated.” 

The statement of W. T. Collins, yard foreman on the 
Union Pacific at Junction City, Kan., is also of value 
in this connection as outlining a method of undertaking 
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the work where no plow is available. Mr. Collins’ state- 
ment follows: 

“In resurfacing track after new rail has been laid or 
at any other time when it becomes necessary to make 
a general lift of the track, center dump cars should be 
used and a ballast plow sent to distribute the ballast 
from the center of the track to the side. If no plow 
is available it is recommended that a tie, notched to the 
required depth, be used for the spreading work. A 
much more uniform job will result from this method of 
doing the work than can be obtained by using side dump 
cats, which also require considerably more handling of 
the ballast to secure the standard condition of dressed 
track. The plow or notched tie can be set to any re- 
quired depth so as to leave a correct amount of ballast 
in the track and so as not to interfere with the spacing 
of the ties and the tamping and lining. If a light rise 
is to be given the track it should be surfaced and placed 
in proper condition before the ballast is distributed from 
the center dump cars and special care should then be 
given to unload and plow off only the amount required 
to dress the track properly.” 


Preparing for Floods 


What precautions and preparations should be made in 
the spring by bridge maintenance forces to prevent or 


‘prepare for damage to bridges and culverts as a result 


of flood waters? 


In no phase of the duties of the bridge maintenance 
officer is thorough preparation more essential than in 
meeting the emergencies which come with the occasional 
freshet or periodic high water in the streams which are 
carried under the railroad by bridge, trestle and culvert 
openings. Of primary importance is a thorough and de- 
tailed knowledge of all the structures under the super- 
visor’s charge. Some structures are very much more 
susceptible to damage from high waters than others. 
Therefore the supervisor must know which of the 
bridges and trestles are in a more serious condition in 
order that he may concentrate his supervision at these 
critical places. It is only with a thorough knowledge 
of these conditions that he is able to interpret the reports 
which come to him from the various men who are as- 
signed to patrol the structures during times of danger. 

While he must have a detailed personal knowledge it 
is not safe for him to rely on his memory alone. He 
should have a complete record of pile penetrations at all 
of the structures so that he may judge of the seriousness 
of the conditions produced by scour. 

Preparations for trouble implies definite measures in 
a number of directions. It covers definite steps to keep 
all waterways clear and free of refuse that would tend 
to block the waterways through the gathering of debris 
against piers and trestle bents. It also includes the 
preparation of a complete inventory of all materials 
which would be required for repairing damage that 
acutally takes place. The supervisor should prepare a 
record of all bridge timbers and piles in stock on the 
division, together with its location, the location and con- 
dition of all bridge repair equipment, including pile 
drivers, bridge derricks, tools, etc. Arrangements should 
be also made that will insure the prompt delivery of 
tip rap stone, sand bags, etc., when these are needed. 
Another requirement is the issuance of complete instruc- 
tions for the patroling of structures which will insure 
thorough co-operation between section and bridge fore- 
men in connection with this work. 
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As soon as the water begins to rise men should be 
detailed at the critical points to keep ice, brush or other 
floating material from lodging against the upstream sides 
of the structures. Where conditions demand, sounding 
should be taken and as it is difficult to do this in deep 
or fast water it is necesary to insure that men of ade- 
quate skill and experience are assigned to this work. If 
the water is not too deep or too swift this may be done 
readily with poles, otherwise, it is necessary to provide 
suitable sounding leads with adequate lengths of fine 
wire to get reasonably accurate results. 

Protection of the bridge against damage from flood 
waters is not concerned alone with the maintenance of 
a clear waterway and the security of the bridge sub- 
structure, but it also implies the protection of the bridge 
embankments to insure that these are not eroded to an 
extent that will endanger them or cause them to be 
washed out at the rear of the abutments. It is, of 
course, impossible to provide structures at all water way 
openings that are absolutely secure against all possible 
flood conditions since this would entail prohibitive ex- 
penditures. Therefore, with the construction and main- 
tenance of railway waterway openings within the limits 
of reasonable expenditure it is to be expected that some 
structures will be seriously endangered by occasional 
flood conditions and it is through proper vigilance and 
adequate preparation that the bridge supervisory officer 
must insure that damage, when it does occur, will be 
attended with minimum losses to the property. 


Placing Gravel Ballast for Second Track 


Which is the more economical when building new 
second track parallel to the main line; to place the gravel 
ballast with side plows equipped with long wing spreader 
and then to place the new track on top, or to lay the new 
track first and apply the ballast with center dump cars? 


In answering this question it is essential to take into 
consideration the conditions under which the work is 
done. What these conditions are may be gathered from 
the following statement of E. Keough, assistant engineer 
maintenance of way, Canadian Pacific, Montreal, Que. 

“If the existing track is a rock ballasted line which 
does not need additional ‘ballasting at the time of build- 
ing the new second track, certainly no reason can be 
given for unloading new ballast from this track with 
which to build the second track, for, unless up-to-date 
equipment is used of a character to permit unloading 
with a minimum waste of ballast, the process will result 
in the scattering of the new ballast over and around the 
existing tracks, 

“On the other hand, where the existing track does 
require ballasting work, as is often the case, much good 
can be accomplished by unloading the ballast from the 
old line ahead of the track laying work on the new line. 
This is especially true if the work is done during the 
wet season and the new roadbed is soft, since there is 
less likelihood of forming water pockets in the new sub- 
grade by operating ballast trains over the track before 
the ballast is applied. There is a growing practice at 
present, however, when ballasting a new line, to secure 
a somewhat impervious material for sub-ballast in order 
to avoid the water pockets which are often formed when 
new, Clean ballast is applied direct to the sub-grade. 
If this is done, it will usually be found best to unload 
such subgrade material direct from the new track rather 
than to risk fouling the old track ballast by employing 
the spreader method. 

“Traffic conditions are also to be considered in work 
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of this kind and it is not only frequently found im- 
possible to unload ballast from the existing line but it 
it is frequently cheaper to carry out the new grading 
entirely apart from the existing line in order to avoid 
delays to traffic.” 

R. Rossi, extra gang foreman, on terminal construc- 
tion work, on the Illinois Central, is also of the opinion 
that under ordinary conditions the gravel ballast for the 
new line should be unloaded with center dump cars 
after the track is laid, Mr. Rossi confining himself to the 
statement that it is preferable to use the spreader for 
building up the subgrade of the new track before the 
track is laid but that to apply the ballast in this fashion 
not only results in the waste of much ballast but also 
in an increased cost of labor in gathering up the ballast 
on each side to fill in the track. 

A further expression in support of the use of center 
dump cars for this purpose is contained in the following 
statement from J. J. Hess, general roadmaster, Great 
Northern, Seattle, Wash., who raises, however the ad- 
ditional question of bent rail. 

“Tt is thought most economical to apply ballast with 
center dump cars, making two lifts of the track, which 
causes less settlement than where ballast is spread in 
advance of track laying. There is also less waste of 
ballast down the bank and less delay to ballast trains 
where traffic is heavy. One good feature of the 
spreader method, however, is the preventing of bending 
of the rail, often arising on work where sufficient care 
is not taken to secure a smooth and uniform finish on 
the surface of the subgrade. As against the advantage 
to be obtained from this, however, it has been found 
difficult to determine correctly the amount of ballast 
required to secure the finished job.” 

That the method of ballasting by the use of the center 
dump car is usually to be preferred is also the opinion 
of W. J. Hosciet, vice-president, Rodger Ballast Car 
Company, Chicago, whose statement outlines in con- 
siderable detail the proper method of carrying out the 
work to avoid some of the troubles mentioned above. 
Mr. Hosciet’s statement is abstracted as follows: 

“IT am convinced that where the new second track is 
to be raised, tamped and lined, the method of depositing 
the ballast material in the center between the rails is by 
far the most economical. The method of dumping bal- 
last at one side of a car and applying the same over 
the new second track with a long wing spreader is very 
expensive, since this has to be done ordinarily with a 
Lidgerwood machine involving the stretching of a heavy 
cable over the loaded train, and the use of a heavy top 
plow with also considerable switching and delay to 
the actual ballasting work, to which is to be added the 
expense of a spreader and the heavy cost of repairs to 
cars resulting from the strain created in forcing material 
through the side doors of the cars on one side. Further- 
more, ballasting from the main line often results in de- 
lays to traffic and similar troubles. 

“Where the center dump method is employed it may 
be found necessary, after bringing the subgrade up to 
a reasonably smooth surface and laying the track there- 
on, to tamp a few suspended ties before operating the 
ballast train over the new track. But if this is done the 
ties will vive sufficient bearing to allow the operation 
of the train without any danger of the rails becoming 
surface bent. 

“It is important, of course, to conduct the ballasting 
work in a proper manner to get the best results. After 
the first run of ballast is plowed off evenly with the top 
of the rail the track should be raised, tamped and lined, 
following which the track remains skeltonized and is 
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ready for a second raise. If this is not required, the sec. 
ond run of ballast can be used for dressing in which 
case, if all the ballast is deposited between the rail by 
center dumping and then spread, all that remains to be 
done is to cast out that portion of the ballast remainin 
above the top of ties or, if a modern center and side 
dumping car is used, the required amount of dressing 
can be deposited at the center between the rails and to 
each side as required and the spreading completed with 
shovels.” 


Gongs for Motor Cars 


Should motor cars be equipped with gongs or other 
warning devices for use when approaching highway 
crossings? : 


The opinion on this subject is divided, some favoring 
the use of gongs for this purpose, others opposing it. 
That there are reasons in support of each opinion 
as well as factors to be considered in arriving at a 
conclusion which might readily be overlooked will be 
brought out most effectively by presenting the following 
statements received on this subject. 


Against Gongs 


In my judgment there is no good reason why motor 
cars should be equipped with gongs or other warning 
devices .for use when approaching crossings. In dis- 
tricts where the traffic at crossings is dense, cars should 
approach and pass over the crossing at a speed which 
will enable the operator to stop, if necessary to avoid 
accidents. I believe that the general use of gongs or 
warning devices on track motor cars would tend toward 
the operation of such cars at excessive speed when pass- 
ing over crossings and a corresponding increase in ac- 
cidents. Furthermore, when the number of closed auto- 
mobiles which cross the railroad tracks are considered it 
is a serious question if audible signals of any kind are 
of much value. P. J. McAnpreEws, 


Roadmaster, Chicago & North Western, Sterling IIl. 
Against Gongs 


Motor cars should not be equipped with gongs or 
other warning devices for use when approaching high- 
way crossings. A crossing is for the joint use of the 
railroad and the public. Priority of use is given the 
railroad for the movement of its trains on the theory 
that it would be unfair to slow up or stop a train con- 
taining a large number of passengers in order to permit 
a vehicle on the highway, occupied by a few people, to 
pass. Another consideration is the one of cost, there 
being practically no expense involved in stopping and 
starting a highway vehicle at a crossing, whereas, the 
cost of stopping and starting a train is great. Then 
there is the indisputable fact that it would be impossible 
to operate railroads if it were necessary to stop at cross- 
ings in order to give vehicles the right-of-way. But 
what applies to trains at crossings does not apply to 
track motor cars. While it certainly would be a con- 
venient arrangement to have track motor cars given the 
right-of-way at crossings, the exercise of this right 
would, even if lawful, promote animosity against the 
railroads, 

It is my belief that every track motor car should ap- 
proach every grade crossing under control and be fully 
prepared to stop in the same manner as every driver on 
the highway is supposed to approach every crossing pre- 
pared to stop. The adding of gongs or other warning 
devices to the equipment of motor cars would be an 
incentive to the operators of these cars to attempt to 











June, 1924 


take the right-of-way from vehicles on the highway 
which is inadvisable from either the standpoint of safety 
or the effect on the public attitude toward the railroads. 
W. S. Wo.tne_er, 
General Safety and Welfare Agent, Northwestern Pacific, 
San Francisco, Cal. 


For Gongs 


It is my belief that motor cars should be equipped 
with a warning device for use not only at the highway 
crossings but for use in ‘passing persons who may be 
walking along the right-of-way. By sounding a gong 
their attention could be attracted, thereby preventing 


the likelihood of their stepping on the track in the way’ 


of the car. It is dangerous to pass any one along the 
railroad on a motor car unless the attention of the 
parties being passed is obtained. By sounding a gong 
the operator could ascertain whether or not a person is 
on the alert while if no gong is sounded and the wind is 
blowing in the wrong direction, the car might run up 
so close as to frighten the pedestrain in which case he 
will be as apt to jump on the track as anywhere else. 
C. W. Myers, 


Carpenter Foreman, Illinois Central, Durant, Miss. 


For Gongs 


The question as to whether motor cars should be 
equipped with gongs or other warning devices for use 
when approaching highway crossings, directly involving 
as it does the personal safety of both employees and the 
public, must be considered in a broad way, entirely free 
from biased opinion or preconceived notions. Four pri- 
mary arguments are commonly advanced against the 
adoption of such devices. In answer to these arguments 
and as reasons for the adoption of the devices, there are 
likewise four arguments of an affirmative nature which 
should be paired with those on the negative side as 
follows : 
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Against 
1. The doubtful effective- 
ness of any reasonably in- 
tense audible warning device. 


2. Cost of installation. and 
difficulty of perfect mainte- 
nance. 


3. The difficulty of exact- 
ing universal compliance with 
rules for their use. 


4. The very grave danger 
of creating in the minds of 
employes who use them the 
conviction of universal su- 
periority of motor cars over 
automobiles at crossings, 
thus minimizing the necessity 
of approaching the crossing 
under speed restrictions. 


For 

1. No equipment should be 
moved along the track un- 
less it carries efficient devices 
to warn of its approach. 

’ he humanitarian as- 
pect of waste of life and limb 
justifies any reasonable ex- 
penditure and constant pre- 
caution. 

3. The public in its use of 
the highways is entitled to at 
least equivalent exactions 
from the railroads as are de- 
manded from it by the rail- 
roads. 

4. The importance and 
volume of automobile traffic 
on the highways justify re- 
ciprocal measures of equality, 
however difficult to enforce. 


To decide the question, it remains only to assign the 
Proper relative weight to the foregoing arguments. 

The first argument fails completely in the light of the 
answer. No equipment should move along the track 
without some means of announcing such movement, re- 
gardless of the noise the equipment may create by reason 
of its motion. This is both a written and unwritten law 
in the railroad world. Besides, a reasonably intense as 
well as distinctive audible warning can be provided. 

The second argument opposing the use of gongs must 
be given some consideration, for while the cost of appli- 


cation to an individual unit may be trifling, the aggregate 
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cost of equipping the very large number of motor cars 
in use will produce a sum of no mean proportions. As 
for the difficulty of maintenance in perfect working 
order, it must be assumed that only the simplest kind 
of device should be installed in order that the operator 
of the car can without assistance and with little or no 
cost, keep the device in working order at all times. If, 
however, there is any likelihood at all of avoiding per- 
sonal injury or death, as unquestionably there is, the 
financial argument against the device loses much of its 
> and the balance drops sharply on the affirmative 
side. 

The pros and cons of the third argument are so 
nearly of equal weight that it may be canceled. We say 
to the driver of the automobile, “Stop! Look! Listen!” 
True, he doesn’t do it. But if he did stop, the conditions 
of the surrounding country at many important crossings 
1s such that the motor car, built as low as it is, could not 
be seen at any great distance. Nor could it often be 
heard when approaching from the leward direction. 
However, the point in the argument is just this: Are 
we willing to admit that we cannot secure from em- 
ployees better observance of rules than we expect from 
the automobile driver over whom we have no control? 
No railroad man will make any such admission, but on 
the contrary will most emphatically declare that once 
the employees are keenly alive to the situation, prompt 
compliance generally if not universally is assured. A 
sense of fairness demands that we eliminate this third 
contention entirely. 

Disposition of the fourth argument is hardest of all. 
As between motor cars and automobiles, vehicle for 
vehicle, the motor car should have the superior right at 
crossings because with equal speed it necessarily requires 
a longer braking distance to avoid a collision. Viewed 
thus, this very argument against warning devices be- 
comes the strongest one in their favor. The widespread 
use of automobiles throughout the country forces the 
conclusion that, except in isolated cases, automobile 
traffic on the highway is superior to motor car traffic on 
the railroad and must be so recognized by everyone. 
While the difficulty cannot be entirely overcome, it can 
be greatly diminished by making it plain to motor car 
operators that the gong or warning device is merely an 
adjunct to speed and control regulations at crossings. 

Thus it appears that although some of the arguments 
against the adoption of warning devices cannot be hastily 
brushed aside, yet the preponderance of weight is for 
their adoption. There would seem to be little doubt as 
to the correctness of a conclusion in favor of such 
devices. 

ArTHuR Rmcway, 
Chet Engineer, Denver and Rio Grande Western, Denver, 
ol. 


Loosening Tank Hoops for Painting 


Should the hoops of water tanks be loosened before 
painting the tub? 


First Answer 


Hoops made from round iron are considered more 
desirable for water tubs than those made from flat iron. 
In case such hoops are used, the preservation of the 
wooden staves by painting is not materially interfered 
with by leaving the hoops intact, since there is but little 
surface of the tank that cannot be painted. In cases 
where flat hoops are used, any protection that may be 
afforded the wood work by means of painting is over 
balanced by the injury to the holding qualities of the 
tub, brought about by the loosening of the hoops. It is 
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the thought, therefore, that the hoops of water tanks 
should not be loosened before painting the tub. 
C. B. CLEcc, 


Supervisor Water Service, Atchison, Topeka & Santa Fe, 
Amarillo, Tex. 


Second Answer 


The proceedings of the American Railway Engineering 
Association and the American Railway Bridge and Build- 
ing Association contain considerable information bearing 
on the question of the loosening of the hoops of water 
tanks previous to painting the tub. When discussing the 
repair and maintenance of tank hoops, a committee of 
the Bridge and Building Association found it advisable 
to discuss the merits of different types of hoops some- 
what at length, during which the following statements 
were made with regard to flat hoops: “A serious objec- 
tion to flat hoops is the fact that a satisfactory inspection 
cannot be made without removing them from the tank, 
due to the fact that they often rust or corrode on the 
inside and become thin and weak without any apparent 
deterioration from the outside. Cases have been reported 
where tanks equipped with flat hoops have collapsed a 
few days after a superficial inspection has been made. 
Regardless of these facts, few roads seem to have stand- 
ard instructions for the inspection of tank hoops, es- 
pecially flat ones, and the hoops are seldom removed 
unless they show some indication of weakness on the 
outside when the tanks are painted. The tanks are 
painted every two or four years, and more often if ap- 
pearance requires. In nearly all cases, however, the 
hoops are well painted both inside and out, and the con- 
nections oiled or painted before the tank is erected, 
which, of course, is proper and is done with good results. 
Only two lines (out of 45 railways) were found to have 


specific instructions for the removal of flat hoops for 


inspection. These instructions required the removal of 
all hoops every year in one case and every two years in 
the other case, at which time all hoops are scraped and 
painted.” 

This report contains a further statement that, “Almost 
without exception it is the practice when erecting tanks, 
to apply at least two coats of paint to both the inside and 
outside of hoops, usually using red lead for the first coat 
and the hoops being well cleaned before painting.” This 
committee found, however, that on the 45 lines report- 
ing on the subject, 25 had practically adopted the use of 
round or half round hoops and reported as one of the 
advantages that a more satisfactory and- thorough in- 
spection could be made of the hoops. 

During the discussion of this report, it developed that 
the Baltimore & Ohio has general instructions for the 
removal of the hoops every time a tank is painted, 
whereupon the defective hoops are renewed and all hoops 
are re-painted on the under side, the outer face of the 
hoop then being painted when the tank is painted. These 
hoops are of the flat type. At the same time reference 
was made to certain instances where old wrought iron 
hoops had been in use 25 to 35 years without ever having 
had anything done to them except painting on the out- 
side when the tank was painted at regular intervals. 

The proceedings of the American Railway Engineering 
Association also refer to hoops, where one reason given 
for the adoption of the round hoops as standard is the 
ready detection of any deterioration of the hoop and the 
ability to paint practically the whole surface of the hoop 
without loosening it. 

These extracts from these proceedings are sufficient to 
establish the importance of the type of hoop used in 
determining whether or not they should be loosened 
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previous to painting the tank. It should be remembered, 
however, that the loosening of the hoop is not alone to 
be considered as a means of inspecting the condition of 
the hoop but also as a means of determining the con- 
dition of the staves. There has been considerable differ- 
ence of opinion regarding the protection of the tank 
staves from deterioration, but it may safely be said that 
the chief consideration in the loosening of flat hoops is 
to determine the condition of the hoops rather than the 
staves, for it is doubtful whether any great benefit is 
derived from painting the outside of water tanks except 
for the sake of appearance, unless, of course, the tank 
is filled with water only a portion of the time and this is 
a condition which should not be allowed, except under 
the most unusual conditions. 


The Way to Remove a Tie 
What is the best way to remove a tie? 
First Answer 


Probably the common practice when spotting in ties 
is to remove the ballast from between the tie to be 
renewed and one next to it, and knock the old tie into 
this trench which is dug to a depth below the bottom of 
the tie sufficient to allow easy handling. This is not the 
best practice, however, because any disturbance of the 
old bed is undesirable. 

The foreman should make a careful inspection of and 
mark the ties to be removed for some distance ahead of 
his work. He should measure their depth and select 
ties of the same size for insertion and have the latter 
laid opposite those to be renewed. Only enough ballast 
should be dug from around the tie to be removed to 
prevent its bed being covered with loose ballast when it 
is withdrawn. Mechanical wear under the rail and 
ballast wear on the bottom of the tie may reduce its 
depth to less than the usual size of a new tie, in which 
case. the bed may have to be cut down enough to ac- 
commodate it. Such cutting must be carefully done 
because the most important condition to be obtained is 
to get the new tie in place with a neat, tight fit requiring 
little or no tamping. As many ties can be renewed by 
the latter method as by the former because the time con- 
sumed in thoughtful preparation is often exceeded by 
the time required to handle the extra ballast and com- 
plete the tamping where ties are “hogged” out. There 
are no objections to nipping the rail slightly to remove 
a tie if the ballast is of sufficient stability to stand and 
the track will not be humped. However, sometimes this 
is a dangerous practice and it should only be done by 
men of considerable experience and ability. 

Where ties are very much decayed many can easily 
be torn to pieces with a pick and removed with no dis- 
turbance to the ballast. Some track men made this a 
regular practice and do not remove ties that resist such 
attacks because they are probably good for another year 
or two of service. Of course, no tie that has another 
year of life in it should be removed. 

From the personal injury viewpoint the following ex- 
cerpt is given from an article written by roadmaster P. 
Glynn of this road. 

“When old ties are being taken out, the track men 
should never stand in front of the tie that is being taken 
out for the man pulling the tie out is liable to throw it 
against his leg or foot. The men should stand on each 
side of the tie, stick the pick in the middle of the tie and 
place one foot on the rail and both pull together. Where 
the pick holes are near the rail the picks should be 
changed to the outside when the final pull is given.” 
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All spikes should be promptly withdrawn from old ties 
and those fit for further use redriven. Too often many 
spikes are found buried in the ashes where ties were 
burned. The care of usable spikes and scrap is a part 
of the job of renewing ties. Ties removed from track 
should not be burned until inspected by the roadmaster 
or superintendent. 

The removal of ties while surfacing is simple. While 
the track is raised for general face work I believe the 
best method is described in the above quotation from 
roadmaster Glynn’s article. G. M. O’RourkKgE, 


Roadmaster, Illinois Central, Carbondale, Ill. 


Second Answer 


The cardinal point to be borne in mind when renewing 
ties is that the old tie bed and the ties adjacent to it 
should be disturbed as little as possible. With enlarged 
section forces or extra gangs, I prefer the jacking out 
method pursued upon the following lines: After mark- 
ing the ties that are to be removed, the tops of all the 
rail-cut and uneven surfaced ties are trimmed so that the 
surface of the tie will be level with the base of the rail, 
thus: removing any roughness which would tend to in- 
terfere with its withdrawal. The material at the ends of 
the ties being removed, the ballast which skirts the length 
of the tie should be loosened and drawn clear with the 
picks, leaving a V-shaped opening on both sides and 
throughout the length of the tie. This prevents material 
from slipping in under the tie during its withdrawal and 
causing the tie to be come bound against the rail and 
thus necessitate further jacking. 

The spikes are then withdrawn from the tie to be 
removed and slackened in the one next to it. The jacks 
are inserted between these two ties and the track is 
jacked up sufficiently, but at no time to a greater height 
than 34-in., to permit the removal without allowing ma- 
terial to run in under the adjacent ties. It is important 
to slack the spikes in the tie next to the one removed, 
otherwise when the track is raised this tie will also be 
raised off of its original bed and the downward pres- 
sure exerted by the jacks will force material into the 
opening under the tie so that, upon releasing the jacks, 
the tie will not return to its original bed, thus causing 
humped track. The further precaution must be con- 
sidered at this time of preventing the men from tramp- 
ing on the ballast between the ties, which, if permitted, 
will disrupt the ballast formation and force additional 
material under the suspended ties. 

Having taken these precautions the tie plates should 
be removed, then one of the men should drive his pick 
into the end of the tie while the other takes a bite in the 
tie on the gage side of the rail with a finely sharpened 
lining bar. With their combined efforts the tie is readily 
removed. Should a bar of this nature be lacking, both 
men should sink their picks in the end of the tie and 
after several short forward and backward moves to 
release it from any binding forces that may exist, the 
tie is drawn out in a single pull. 

When none of the authorized section forces are em- 
ployed, and there are but’a few ties to remove, I prefer 
using two track spikes or blocks of similar thickness in 
the place of jacks. After cutting away all surface ir- 
regularities from the face of the tie and loosening and 
removing the ballast as described above, the spikes are 
slackened in the neighboring ties, the rails sprung by 
means of a claw bar and the spikes or blocks of wood 
‘serted between the rail and the tie on both sides of the 
track. With this amount of extra clearance the tie is 
readily extracted, 

I have found the jacking out method to be the most 
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expedient, practical and economical in either stone, 
gravel or dirt ballast. Many assert that this method is 
impracticable in dirt or ballast tracks on account of the 
material running in under the ties when the track is 
jacked up. This is true only where ballast is sandy or 
new in which case the ties are generally new and re- 
quire but few renewals. But ballast, no matter how 
sandy, which has been in the track for a year becomes 
more or less fouled and attains a wall like formation 
along side of the ties. The straight upward lifting ex- 
erted by the jacks in this case does not disturb these wall 
like formations. 

Records of the writer in connection with both methods 
of tie removal show that a 50 per cent increase can be 
attained by employing the jacking out principle in rock, 
while in dirt or gravel ballast double the results can be 
obtained than by the digging out method. 

F, Liston, 
Canadian Pacific, Vaudreuil Station, Que. 


Repair Parts Allowed Pump Men 


How large a stock of repair parts should be carried in 
stock by pump repair men? 


First Answer 


I have found that the satisfactory operation of certain 
types of pumps and engines requires that an extra part, 
such as a piston or cylinder head, must be kept at certain 
stations. However, as a rule, all standard fittings and 
parts are kept at the storehouse and may be sent to the 
station where needed by passenger trains on instant 
notice, thus making it unnecessary for the pump repair- 
man to carry an extensive stock of parts or supplies. 
This has been found to be the most satisfactory method 
of handling parts, where the territory of the repair man 
is as large as a grand division. A. W. JoHNson, 
Supervisor Water Service System, Atchison, Topeka & 

Santa Fe, Topeka, Kan. 

Second Answer 


The question of the amount of stock of repair parts 
that should be allowed repair men does not admit of 
a definite answer for the reason that conditions are 
seldom alike in any two places. 

It is important, among other factors, to consider the 
pump repairer himself because of the special type of 
men usually required for this work. Pump repairing 
is not work for which an ordinary repair man is suited. 
Good pump repair men are rare. They are men who 
not only must have an aptitude and a decided liking for 
the work but who can be relied upon not merely to put 
in the usual day’s schedule of time but rather to keep 
the pumps going under any condition. Where such men 
are found it is usually the better plan not to restrict 
them by too many rules concerning their work but to 
leave it largely to the superior officer to use his judg- 
ment in each case. 

However, it is a fact that where no rules are imposed, 
even the best pump repairers are likely to accumulate 
stocks of parts far beyond their actual needs. Some 
repair men, for instance, have been found to be literally 
maintaining a small storehouse, considering the amount 
of piping, batteries, valves and general equipment car- 
ried in stock at one or more places. This has developed 
a rule on some roads that only those repair parts should 
be carried in stock which are intended for immediate 
use on specified equipment. This rule is sound since it 
is based upon the principle that if a pump repairer is 
on the alert he should be able to anticipate his needs 
sufficiently in advance of the time when the repairs must 
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actually be made to secure the equipment from the store- 
house. According to a like arrangement it is required 
that repair men carry in stock only those company tools 
which are necessary for the usual work, such as six-inch 
pipe dyes, etc., being carried rather by the division water 
supply gang or kept in stock at some central point where 
they can be sent immediately upon request for any un- 
usual work that arises. The answer to the question, 
therefore, seems to be not so much a specification of 
the tools and equipment which pump repairers should 
be allowed to handle but rather to outline the general 
principles which should govern. It is true that where 
a pump repairer is intent upon carrying a large stock of 
tools he can find many ways of abusing the rule but this 
can be prevented by an occasional inspection on the part 
of the superior officers. 


Providing Carpenters with Tools 


To what extent should carpenters be expected to pro- 
vide their own equipment and tools? 


First Answer 


A carpenter should be expected to furnish his own 
tools to the full extent of his ability as a carpenter. 
Carpenters are, as a rule, very partial to their tools and 
take great pride in their care. For this reason and many 
others it would not be satisfactory for tools to be fur- 
nished the carpenter which he cannot select and own. I 
have been following the carpenter trade for about 25 
years and you could not induce me to use any other 
tools but my own. A grade of tools that I have been 
using all my life might not suit the other fellow. Most 
carpenters demand the very best make of tools, and tools 
that are backed up by years of service. If railroads or 


any other corporation should contemplate furnishing 
carpenter tools they would find themselves confronted 


with trouble. A check system would have to be main- 
tained in order to give an accounting of the tools and for 
this reason alone, it would not be practical. 

Carpenters, however, should not be expected to fur- 
nish such equipment as trestle benches, work benches, 
mechancal scaffolding, power machinery, etc. Their 
equipment should be confined to carpenter tools only. 

C. N. Myers, 


Carpenter: Foreman, Illinois Central, Durant, Miss. 
Second Answer 


Some roads furnish more equipment of certain kinds 
than others and some roads again are more liberal in 
the supply of small tools. The supervisor has a great 
deal to do with the matter and on him depends to a 
great extent just what is furnished. Sufficient camp 
cars should be provided by the railroad to take care of 
the needs of the crew according to the class of work 
performed and to insure ample room so that the cars will 
be kept neat and sanitary. 

The necessary equipment inside the tool and material 
cars to take care of such tools and materials as will be 
carried in them can be provided by the crew, the com- 
pany furnishing the material. The equipment in the 
dining and bunk cars, should be divided between the 
company and the men. The men should not be required 
to furnish steel bunks, mattresses, kitchen range, cook- 
ing utensils and dishes but should furnish their own 
blankets, sheets, pillows, pillowslips and towels. The 
amount of covering required by one man may be en- 
tirely insufficient for another. Some men want larger 
pillows than others, for instance, and if supplied by the 
company discord might arise. 

Carpenters should not be expected to furnish the 
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motor and push cars, chains, blocks and lines, winches, 
vises, post-hole diggers, shovels, concrete hoes, picks, 
crowbars, cant hooks, carrying hooks, cross-cut saws, 
axes, and any other tools and equipment of this kind, 
There are many reasons for this. In case of the motor 
car he has no other use for it than as a means of getting 
to and returning from work. The other tools mentioned 
are ones that are not used frequently and if furnished 
by the men would not be suitable at all times. Then 
again if a man quit the foreman might find himself 
handicapped for the want of some tools not possessed 
by any of the other men or if they all had these tools 
they would have a surplus of some and not enough 
room to take care of them. Moreover, many able men 
who follow the building work on railroads move from 
place to place. If required to furnish these tools they 
would look for some other class of employment and it 
would be next to impossible to get carpenters, 
Carpenters should furnish all small tools for bridge 
and building work such as ship augers up to 13/16 in. 
where 34 in. bolts are the standard, also adzes, squares, 
saws, hammers, chisels, etc., in fact, such small tools as 
the average house carpenter uses. No two men are of 
the same temperament, neither do they handle their tools 
alike or take care of them in the same way. If tools 
were furnished by the company they would be common 
property and each man in the crew would feel that he 
had as good a right to use them as any other. This 
would result in serious discord. Joun P. Woon, 
al Bridge and Buildings, Pere Marquette, Saginaw, 
WLicn. 


Third Answer 


A carpenter in a construction and maintenance gang 
of a railroad should furnish about the same kit of hand 
tools that would be required if he were employed by a 
contractor and builder. However, since railroad work 
is especially hard on tools of all kinds, the carpenter 
should be given an opportunity to replace at no cost to 
himself tools lost or destroyed through no fault of his 
own. 

Gang foremen should be provided with certain tools 
for the rough work, such as hand axes, coarse hand 
saws, ripping chisels, nail pullers, etc., in addition to the 
usual heavy tools also the men should be furnished by 
the company with all tools necessary on account of con- 
ditions found in railroad work not usual to the carpenter 
trade. These conditions vary so greatly with different 
roads and different divisions that no set rules can be 
made that will apply to all, or nearly all. 

I believe that the carpenter’s kit should be so con- 
densed that it can be carried in a small shoulder box 
and should not exceed the following: 

Countersink 

Set of extension lip bits up 
to % inch or Linch. | 

1¥% inch and 2 inch framing 
chisel 

Steel square 

Adjustable bevel 

Seven or eight point cross 
cut Saw 

Compass saw 

Small screw driver s 

Adjustable spirit level with 
plumb 

Chalk line scratch awl, etc. 

Smoothing plane 

Claw hammer 


Saw set 
Adze 


C. W. WricHT, 


Master Carpenter, Long Island, Jamaica, N. Y. 


Thumb gage 

Spoon bits 

Screw driver bit 

Expansion Kit 

Set of firmer chisels up to 
1 inch 

Ratchet brace 

Tri-square 

Rip saw 

Twelve point cross cut or 
pony saw 

Spiral screw driver 

Extra heavy screw driver 

Plumb bob 

Jack plane 

Block plane 

Hatchet 

Oil stone 

Compasses 

















New and 
Improved 
Devices 


A Ratchet Pipe Cutter 


N recent years there has been a noticeable effort to make 
| the work of cutting and threading pipe of the larger 
sizes less troublesome and expensive. Indicative of this 
are a number of tools and other forms of equipment 
which have appeared upon the market for work of this 
kind. One of the most prominent of these developments 
is a form of pipe cutter which is operated on the ratchet 
principle, as distinguished from the familiar type of 
cutter which is moved bodily over the surface of the pipe 
by handles on the sides. 

This type of tool has recently been further modified 
by the development of three large sizes of pipe cutters 








The New Beaver Pipe Cutters 


which are rotated by means of a stationary driving pinion 
rather than by the ratchet. As the illustration shows, 
this driving pinion is fixed to one side of the cutter and 
extends outward at right angles to the line of the pipe. 
This pinion has a square end so that a ratchet handle may 
be slipped into position with which to turn the pinion. 
The force on the pinion is transmitted to the cutting 
knives through an enclosed worm gear whereby the pipe 
may be cut or threaded simply by successively pushing 
the ratchet handle downward, the operator standing in 
one position. 

_ The outstanding advantage of this construction is that 
it enables one man to cut pipe as large as 12 in. in diam- 
eter as distinguished from the common method which 
requires two men on pipe of this size. In places where 
a large quantity of pipe is being cuc the construction of 
the cutter is also such as to make it possible to operate 
the machine by power, rather than by the use of the 
tatchet handle. In addition to the convenience with 
which the pipe can be cut or threaded with these cutters 
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it is also said that the operation can be performed much 
more quickly than usual. 

The threader in question is known as the Beaver pipe 
cutter and is manufactured in three sizes by the Borden 
Company, Warren, Ohio, size No. 106 being adapted for 
2% in. to 6 in. pipe, size No. 108 for 4% in. to 8 in. 
pipe and size No. 112 for 9 in. to 12 in. pipe. Except 
for this method of operation, the construction of the 
cutter is similar to other cutters of this line, a further 
feature of which is the type of cutting knife which is 
so constructed as to prevent it becoming broken in the 
process of cutting. The cutters are also designed to 
insure a square end cut. The feeding of the cutter 
during the operation is automatic. 


New Spike Maul Given Severe Test 


EW track tools are subjected to more severe service 
than a spike maul. This is particularly true when 
they are used to strike track chisels, although their use 
for the purpose of driving spikes calls for a tool of 
high quality. In an endeavor to provide a spike maul 
which. will give the longest possible life, the Warren 





A Close Inspection Showed No Sign of Deterioration 
- After a Severe Test 


Tool & Forge Company, Warren, Ohio, has perfected a 
new model, known as the “Slug Devil.” 

This maul is made of carbon chrome steel, which alloy 
was selected after a long period of experimental work 
with various alloys, the chrome being chosen because 
of its effect in producing the toughness desired to with- 
stand the severe wear and tear by track mauls without 
mushrooming: The heat treating of the maul is done 
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in electrically controlled furnaces, which feature insures 
a high degree of uniformity in the quality of the metal. 
Under this method of heat treating the maul is said 
to receive an unusual depth of face hardening, as com- 
pared with the plain carbon maul. 

To determine the service that can be expected from 
these mauls a 10-lb. sample, taken from stock, has been 
subjected to an extended service test. This consisted 
in using the maul to strike many successive blows on 
the heads of track shisels and cold cutters, using one 
face of the maul only. Periodically, during the test, 
the maul has been taken out, gaged with a micrometer 
and examined carefully for checking, chipping or spread- 
ing. At the time this information became available, 
201,000 blows had been given, as tabulated below: 


39,000 or more track chisels and cold 
cutters were struck three blows each.117,000 blows 


28 special test chisels, 3,000 blows each... 84,000 blows 
201,000 blows 


A careful examination of the maul at the end of the 
201,000 blows failed to disclose any effect on the test 
face which would offer indications of deterioration such 
as would result in spreading or chipping. 


Combination Heavy Duty 
Crane and Pile Driver 


HE Brown Hoisting Machinery Company, Cleveland, 

Ohio, has recently built for the Northern Pacific a 
combination heavy duty crane and pile driver, which 
may be revolved through a complete horizontal circle 
and will drive piles at any point on the entire circum- 
ference at a 32-ft. radius. As shown in the illustration, 
the machine is equipped with an exceptionally long truss 
that permits the hammer to operate at a distance of 21 ft. 
10 in. ahead of the front axle of the car. 

In cases where it is necessary to drive at or above the 
track level, the pile driver is so equipped that either a 
steam or drop hammer may be used as desired. With 
the use of outriggers the machine will handle piles weigh- 
ing up to 6,400 Ib., together with a steam hammer of the 
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same weight. Piles may be driven at a maximum batter 
of 3% in. to the foot. The leads are battered through a 
train of hand-operated gearing and are held in any de 
sired position by a locking pin in order to relieve the 
bearings of the load. This batter may be varied on either 
side of the center and nine positions are available. The 
leads may be quickly and compactly folded to come within 
clearance limits for transportation. A special wedge 
support is provided under the truss and holds it securely 
when the driver is being moved in a train. ‘ 

The car itself is 25 ft. 6 in. over the end sills and has a 
total length over the couplers of 29 ft. 6 in. The total 


The Driver in Position to Drive Batter Piles at One Side of 
the Track 


wheel base is 20 ft. 4 in. The truss is so arranged that 
it overhangs a flat car coupled to the forward end of the 
pile driver car. The full working weight of the equip- 
ment is 241,000 Ib. 

In order to make the change from pile driver to crane, 
the truss is swung over a car on a parallel track, or over 
a platform alongside the car, and blocked up. The re- 
moval of four pins from the top and bottom chords, and 
the ropes and the piping for the steam hammer effects a 


cs 


NORTH ER NPAOLPIG PELE DRIVER 


Long Trusses Provide for Driving 21 ft. 10 in. Ahead of the Front Axle 
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complete disconnection of the driver equipment. A loco- 
motive crane boom is then attached in the usual way by 
blocking it up at the proper level ahead of the crane and 
running the car up to it. The cables are attached with 
quick acting rope clamps and after the boom has been 
reeved, the head end is raised by the crane’s own power. 
Arrangements have also been made so that the boom 
sheaves may be removed without relieving the strain on 
the lifting cables. 


A New Light Weight Pneumatic Drill 


NEW lightweight, non-reversible pneumatic drill 
has recently been developed by the Ingersoll-Rand 
Company, New York, for the light drilling of holes up 
to 9/16 in. in diameter and the reaming of holes up to 
5/16 in. in diameter. It is arranged to be fitted with 
either breast plate, feed screw or grip handle to cover 








The New Ingersoll-Rand Drill 


a wide variety of work. A feature of the unit is a 
special three-cylinder motor utilizing cast iron cylinders 
which are renewable and interchangeable, thus making 
it possible to replace any cylinder quickly and easily 
when that is needed. It is housed in a lightweight 
aluminum case with steel bushings cast in all the bearing 
holes and the throttle hole. It’s recommended working 
speed at 90-Ib. air pressure is 700 rev. per min. The 
total weight with breast plate and chuck is 14 Ib. and the 
overall length is 15 in. Using the feed screw, the length 
of feed is 21% in. 





A Concrete Blanket to Protect the Roadbed, on the Santa Fe 
in Southern California 
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The Material Market 


ITH a further falling off in the demand and in 

spite of an appreciable curtailment of production, 
prices continue to soften. The reductions are now more 
definitely manifest in the quoted prices than was the 
case a month or two ago. As a result we now find that 
the prices for iron and steel items are in general on a 
level with those that which obtained in February and 
March, 1923, while lumber prices at the mills are now 
practically equivalent to those prevailing in July, 1922. 
Current quotations on maintenance of way scrap which 


‘represent much greater reductions than those which have 


taken place in new material, are now practically on a 
level with prices obtaining in May and June, 1922. 
Concurrent with reductions in demand, appreciable re- 
ductions have taken place in the production of iron and 
steel which, as a general average, is now said to be about 
65 per cent of capacity. But in spite of reduced out- 
put, the volume of orders on hand is decreasing, as indi- 
cated by the well known index represented by the un- 
filled orders of the United States Steel Corporation, 
which totaled 4,208,447 tons at the end of April as com- 
pared with 7,288,509 tons a year ago. Current reports 
show a fair volume of new orders for track materials 
and the specifying of considerable material against or- 
ders placed with the mills earlier in the year. Current 
quotations of iron and steel items are as follows: 
PRICES IN CENTS PER 100 POUND 


April 20 May 20 
Pittsburgh Chicago Pittsburgh Chicago 

Track spikes ...... $3.00 wes $3.10 $2.90to $3.00 .... $3.10 
Track. bolts ....$4.00 to 4.25 sees 4.10 3.75to 4.25 ‘end 4.10 
Se rare 2.75 2.75 one 2.75 awe 2.75 
Tie plates, steel. 2.25to 2.60 .... 2.60 ada 2.55 Ser 2.60 
Boat spikes .... 3.25to 3.50 3.59to 3.84 3.25to 3.40 3.59to 3.74 
Plain wire 56. Bebe 2.75 shes 3.09 2.65to 2.75 2.99to 3.09 
Wee: - ON case anes 3.00 esis 3.34 2.90to 3.00 3.24to 3.34 
Barbed wire, galv. .... 3.80 Sea 4.14 3.70to 3.80 4.04to 4.14 
C. I. pipe, 6 in. to 

to 12in.,perton .... ida wove? SOQB SU. ey esos SRO 
PRR: cpneteeen 2.20 to 2.40 ee 2.50 2.20to 2.25 sean 2.45 
SRA: “icv vedas 2.30 to 2.40 aeke 2.50 esas 2.25 ete 2.45 
Bars, soft steel.. 2.25to 2.40 .... 2.40 2.20to 2.25 Rae 2.35 
Rivets, structural 2.65to 2.75 2.99to 3.09 2.65to 2.75 eee 2.90 
Open hearth rail, per gross ton, f. o. b. mills...........-cccccecceces 43.00 


As mentioned above reductions continue in the prices 
of scrap. 
PRICES PER GROSS TON AT CHICAGO 


April May 
ee! Me Se ee eee ee $27.00 to $32.00 $27.00 to $32.00 
Kase Say SOIR 6 55k 5 accel adedes sts 16.50to 17.00 15.00to 15.50 
Rails ‘lens thom SS ft lates xo ccnd ce xiizads 17.00 to 17.50 17.00to 17.50 
Frogs and switches cut apart............ 14.50 to 15.00 14.25to 14.75 
Steed GN ee i acs acwavaccencuscs sees 16.50 to 17.00 15.50to 16.00 


Further reductions are appearing in the prices of lum- 
ber as a direct result of the unfavorable relation of pro- 
duction to demand. Reports of the Southern Pine As- 
sociations show that mill orders on hand for the week 
of May 9 total 219,000,000 ft. b. m. as compared with 

SOUTHERN PINE MILL PRICES 


pril May 
Bioesing,. int, Bend BD Gets ccccidievinscnnsepeedek ees $46.20 $45.90 
Pert: BO SO. Ragan cones ceecdacceencteescécabnnuen 38.40 34.60 
Dimenision, 2x4, 16, No. 1, common................+.. 28.15 26.65 
Dimension, 2x10, 16, No. 1, common...............4.- 29.80 28.55 
Ties: Cle. Gh GPO Beec cecccdandavans comiane vas 28.90 30.20 
Tisebers, Sald Ge 12084, TOR 5 ise sce cceestee seule 38.40 39.35 

DOUGLAS FIR MILL PRICES 

Picoriag, 3304, We..-3. Meer Bike poe casecyesecsectaasens 32.00 32.00 
Boards, 1x8, 6 to 20, No. 1, common..............es06: 19.50 17.50 
Dimension, 2x4, 16, No. 1, common...............-004- 17.50 16.50 
Dimension, 2x10, 16, No. 1, common..............+e05 18.00 16.00 
Timbers, 6x6 to 8x8, No. 1, common................045 23.00 23.00 
Timbers, 10x10 to 12x12, rough...............-. ES (OE 21.00 20.00 


366,000,000 and 336,000,000 for the corresponding pe- 
riods of 1923 and 1922 respectively, while on the west 
coast the production Douglas fir for the first 19 weeks 
of 1924 totaled 1,880,000,000 ft. b. m., compared with 
1,830,000,000 for the same period of 1923, whereas or- 
ders for the first 19 weeks of 1924 totaled 1,798,000,000 
compared with 2,021,000,000 for 1923. 
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The Chicago, Milwaukee & St. Paul is sending one of its 
largest electric locomotives on a three months’ tour of the 
states east of the Mississippi for advertising purposes. The 
engine is accompanied by a coach fitted up with a lecture 
room, where motion pictures of the electrified trains moving 
through the mountains are shown. 

B. W. Hooper, chairman of the United States Railroad 
Labor Board, was re-elected for another year on May 12. 
G. W. Hanger, vice-chairman was also re-elected. Mr, 
Hooper was appointed a member of the Labor Board in 
1921, prior to which he had been governor of Tennessee. 


The Baltimore & Ohio will electrify its passenger service 
on the East Shore division and the Perth Amboy division as 
rapidly as plans can be developed and the work executed. 
This includes the lines between St. George, South Beach and 
Tottenville, Staten Island. The total track mileage which 
will be electrified at this time is approximately 40 miles. 

The Pioneer or water tunnel of the Moffet tunnel, which 
is to penetrate the Continental Divide on the line of the 
Denver & Salt Lake in Colorado, had been driven in 2,100 
tt. from the east portal and 2,340 ft. from the west portal 
prior to May 1, while the main heading of the railroad tunnel 
had been driven 1,450 ft. A total of 500 men are now being 
employed on this tunnel. 

The average daily movement of freight car for the month 
of March was 27.3 miles per day, according to the Bureau 
of Railway Economics. This exceeded by 0.3 mile the aver- 
age for March, 1923, and by 3.3 miles the average for 
March, 1920. The average load per freight car in March 
was 26.6 tons, which is a decrease of 1.3 tons compared to 
March last year and 1.5 tons under the average for the same 
month in 1920. 

The Reading has opened a new passenger terminal at 
Camden, N. J., across the Delaware river from Philadelphia 
which has a concourse of 323 ft. long and 100 ft. wide and 
houses four electrically-operated ferry slips served by 10 
tracks for regular service and 4 additional tracks for use 
when traffic is unusually heavy, each track being long enough 
to hold a 14-car train. This is one of the major construc- 
tion projects of the year. 2 

To encourage the preservation of health and increase the 
length of life among its 211,000 employees, the Pennsvl- 
vania has issued a general notice urging every individual to 
undergo a complete examination as to physical condition at 
least once a year, this examination to be made at the com- 
pany’s expense. The new provisions are entirely apart from 
the regulations requiring train service employees and others 
to undergo periodical tests for sight, hearing, etc. 

The campaign to be conducted by the American Railway 
Association to reduce the number of highway crossing acci- 
dents will begin on June 1 and wili continue until September 
30. Elaborate plans have been completed for the campaign 
with the co-operation of the National Association of Railway 
and Utilities Commissioners, the American Automobile As- 
sociation, the National Safety Council and the National 
Automobile Chamber of Commerce as well as the United 
States Chamber of Commerce, and its various members. 

The use of concrete sheet piling, provided with jets for 
driving, was accomplished successfully by the Illinois Central 
in the construction of a bulkhead 4,698 ft. long along its 
Stuvysent dock at New Orleans, La. The piles were 25 ft. 
1% in. long, 36 in. wide and 10 in. thick and were equipped 
with an interior pipe provided with jet outlets at the bottom 


and the sides of the pile. The adjoining edges of the piles 
were provided with a tongue and groove construction to in- 
sure proper alinement and a close fit. 

A law requiring automobiles to be stopped before crossing 
over a railroad at grade is now in force in Mississippi, which 
now makes this practice the law in four adjacent states, Vir- 
ginia, North Carolina, Tennessee and Mississippi. It is 
teported that violators of the law to the number of 75 
were arrested at Jackson, Miss., three days after the statute 
became effective and some were fined as much as $50 for 
failure to observe the law, which is announced by signs at 
every crossing reading: “Mississippi Law—Stop.” 

An electric locomotive driven by a fuel oil engine has been 
built jointly by the General Electric Company and the Inger- 
soll-Rand Company, the first locomotive of this kind built 
in America. It has been specially designed for switching 
service and will be given its first practical test by the New 
York Central in its freight yards on the west side of New 
York City. The power plant equipment consists of a 300 hp. 
oil engine direct connected to a 200 kw. generator. The loco- 
motive has a total weight of 60 tons, all on the drivers, 

The Chicago, Rock Island & Pacific recently ran a special 
train of five cars a distance of 20 miles on power derived 
from powdered milk instead of coal. The run was made at 
the request of the health commissioner of Chicago, who 
wished to emphasize and advertise the axiom that milk is 
to the human body what fuel is to the locomotive, which 
slogan he is using in a campaign to educate children re- 
garding the value of milk. The locomotive was first fired 
with coal, but the fire was maintained throughout the run 
with briquettes of dried milk made especially for the occa- 
sion. The heat given off per pound of milk is almost equal 
to that obtained from coal. 

The Class I Railroads had total operating revenues of 
$505,124,921 in March, 1924, the last month of record, accord- 
ing to reports of the Bureau of Railway Economics. This 
was a decrease of $30,701,470 or 5.7 per cent as compared 
with the same month of last year. Operating expenses 
totalled $390,273,909 which is a decrease of $27,653,080 or 
6.6 per cent as compared with the same month in 1921. For 
the first three months of the year the Class I roads had 
a net operating income of $202,776,047 which is at the an- 
nual rate of return of 4.61 per cent on their property invest- 
ment. This compared with $184,603,374 for the same period 
of 1923 when the return was at the rate of 4.56 per cent. A 
total of 34 carriers operated at a loss in March of which 
11 were in the eastern district and 23 in the western district. 

In a hearing before the Interstate Commerce Commission 
on behalf of 42 railroads involved in the Interstate Com- 
merce Commission’s second train control order, which re- 
quires them to install train control, the general testimony 
as well as that of the individual railroads was to the effect 
that train control devices are still in an experimental or at 
least a development stage, that until they are perfected they 
are likely to introduce new elements of danger, that most 
of the devices tried now are likely to be scrapped in a short 
time in the process of development and in bringing about 
interchangeability between railroads, and that to require 
additional installations before the result of the installations 
on the first 49 roads have made greater progress would cause 
a more or less useless duplication of expense. The railroad 
witnesses also contended that the expenditure required 
would be productive of greater results in the way of safety 
or operating economy if used in other ways. 
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General 


William R. Triem, whose promotion to assistant train- 
master on the Toledo division of the Pennsylvania, with 
headquarters at Toledo, Ohio, was reported in the May issue, 
was born on October 21, 1886, at Allegheny, Pa., and is a 
graduate of Mt. Union College and of Ohio State University, 
from which latter institution he received the degree of civil 
engineer in 1910. He entered railway service in that year 
as an assistant in the engineering corps on the Marietta 
division of the Pennsylvania, in which capacity he continued 
on that division and the Toledo division until 1916, when he 
was assigned to construction work at Delaware, Ohio. He 
was promoted to assistant division engineer of the Akron 
division in 1918, and held this position on the Akron and 
the Logansport divisions until his recent promotion to as- 
sistant trainmaster on the Toledo division. 

J. J. Breheny, a former roadmaster on the Chicago, Rock 
Island & Pacific, with headquarters at Chicago, has been 
promoted to superintendent of the Oklahoma-Southern di- 
vision. Mr. Breheny was 
born on July 3, 1882, at 
Atlantic, Ia. He entered 
railway service in May, 
1898, as a roadmaster’s 
clerk on the Western 
Iowa division of the Chi- 
cago, Rock Island & Pa- 
cific. was promoted to 
chief clerk to the engineer 
maintenance of way of 
the Iowa division in 1902, 
and held this position 
until 1907, when he was 
promoted to assistant 
roadmaster of the Colo- 
rado division. He became 
roadmaster of the Ne- 
braska division in 1908 
and served in this capacity 
until 1912, when he was 
promoted to trainmaster 
of the Colorado division. 
He was appointed special representative of the general man- 
ager of the Second district in September, 1923, and held this 
position until January, 1924, when he was appointed super- 
visor of operation, with headquarters at Chicago, the position 
he held when recently made superintendent. 





J. J. Breheny 


Engineering 


L. Andrews, chief engineer of the San Antonio & Aransas 
Pass, with headquarters at Yoakum, Tex., has resigned. 

A. F. Dyer has been promoted to assistant engineer on 
the Minnesota division of the Illinois Central, with head- 
quarters at Dubuque, Ia., to succeed Van Arsdelan, who has 
been transferred to the St. Louis division, with headquarters 
at Carbondale, IIl., in place of M. B. Davis, who has been 
promoted to supervisor of track at Palatine, IIl. 

J. B. Raymond, whose promotion to division engineer on 
the Atchison, Topeka & Santa Fe, with headquarters at 
Clovis, N. M., was reported in the May issue, entered rail- 
way service in 1903 as a chainman on the Gulf, Colorado & 
Santa Fe. Since 1903, Mr. Raymond has served consecu- 
tively as chainman, rodman, instrumentman and roadmaster 
until his recent promotion to division engineer. 

H. D. Pilcher, whose appointment as assistant engineer on 
the Wabash at Montpelier, Ohio, was reported in the April 
issue, entered railway service in 1913 as an employee on rail- 
way location work, in which he was engaged for one year, 
whereupon he became a construction inspector on the Wa- 
bash. He served one year and six months as inspector, two 
years and five months as draftsman and instrumentman and 
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two years and two months as second assistant engineer, fol- 
lowing which he was promoted to track supervisor, the posi- 
tion he was holding at the time of his recent appointment to 
assistant engineer. 

Lawrence Spalding, whose promotion to valuation engineer 
of the Bessemer & Lake Erie, with headquarters at Green- 
ville, Pa., was announced in the May issue, was born on July 
25, 1890, at Yonkers, N. Y., and was graduated from Cornell 
University in 1913. He entered railway service on July 1, 
1913, with the Pittsburg, Shawmut & Northern, remaining 
with that road until April 1, 1914, when he went with the 
Bessemer & Lake Erie and served in various positions on 
the engineering corps and in the drafting and valuation de- 
partments. On March 1, 1916, he was appointed supervisor 


’ of structures and held that position until November 1, 1919, 


when he was appointed assistant valuation engineer, in which 
capacity he was serving at the time of his recent promotion 
to valuation engineer. 

R. A. Cook, valuation engineer of the Chicago & Alton, 
with headquarters at Chicago, has been promoted to chief 
engineer, with the same heddquarters, succeeding H. T. 
Douglas, Jr., whose death was reported in the May issue. 
Mr. Cook is succeeded by J. R. Hoagland, principal assistant 
valuation engineer. Mr. Cook was born on April 6, 1881, at 
Lonsdale, R. I., and graduated from the Massachusetts In- 
stitute of Technology in 1903. He entered railway service 
in June of that year as a rodman on the Chicago & Alton. 
He was promoted to assistant engineer in charge of main- 
tenance work in 1904, and in 1909 was appointed engineer 
in charge of track elevation and construction work, in which 
capacity he served until 1913, when he was promoted to 
valuation engineer, the position he was holding at the time 
of his recent promotion to chief engineer. 


Carl C. Witt, whose promotion to supervising engineer of 
the Bureau of Valuation of the Interstate Commerce Com- 
mission, with headquarters at Washington, D. C., was an- 
nounced in the May issue, 
was born on December 
15, 1870, and received his 
engineering education at 
Purdue University, grad- 
uating in 1892. He was 
engaged as a designer of 
automatic machinery, gas 
engines, etc. with the 
Crane Company and the 
Webster Manufacturing 
Company at Chicago, and 
also in saw milling ap- 
praisal work and as a de- 
signer with the Lassig 
Bridge & Iron Works, 
Chicago, until 1899, when 
he entered railway service 
as an assistant engineer 
on the Chicago & North 
Western, with which road 
he continued as assistant 
engineer, as a chief drafts- 
man of the bridge department and as an engineer on con- 
struction until December 1, 1907, when he was appointed 
chief engineer of the South Dakota Railroad Commission. In 
1910 he was engaged in appraising the Chicago, Peoria & St. 
Louis for the attorney-general of Illinois in connection with 
the passenger rate case in that state and in May, 1911, was 
appointed chief engineer of the Public Utilities Commission 
of Kansas. He remained in this position until 1913, when 
he was appointed district engineer of the Bureau of Valua- 
tion of the Interstate Commerce Commission at Kansas City, 
Mo. He became a member of the engineering board in 1919 
and upon the consolidation of valuation offices in Washing- 
ton in 1921 was made assistant supervising engineer. 





Carl C. Witt 


B. F. Dickerson, assistant engineer maintenance of way on 
the Cleveland, Cincinnati, Chicago & St. Louis, with head- 
quarters at Mattoon, Ill., has been promoted to office engi- 
neer, system, with headquarters at Cincinnati, Ohio, to suc- 
ceed W. B. Hodge, who has been promoted to division 
engineer maintenance of way, with headquarters at Washing- 
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ton, Ind., as noted elsewhere in this issue. Mr. Dickerson 
was born on December 7, 1887, at Galion, Ohio, and grad- 
uated from Ohio Northern university in 1909, immediately 
following which he entered the U. S. Civil Service in the 
Phillipine Islands and continued in this service until 1912, 
when he entered the service of the Cleveland, Cincinnati, 
Chicago & St. Louis. He entered military service on Octo- 
ber 27, 1917, as a captain in the coast artillery and remained 
in this service until 1919, when he returned to the Cleveland, 
Cincinnati, Chicago & St. Louis as assistant engineer main- 
tenance of way at Mattoon, which position he was holding at 
the time of his recent promotion. 

J. A. Heaman, assistant chief engineer of the Western 
region of the Canadian National, with headquarters at Win- 
nipeg, Man., has been promoted to chief engineer of the 
Grand Trunk Western 
lines, with headquarters 
at Detroit, Mich., succeed- 
ing T. T. Irving, whose 
transfer to the Central 
region was reported in the 
May issue. Mr. Heaman 
was born at Memphis, 
Tenn., on June 3, 1874, 
and graduated from Mc- 
Gill University, Montreal, 
Que., in 1902. He entered 
railway service as an in- 
strument man on_ the 
Grand Trunk in April, 
1901, and in April of the 
following year was pro- 
moted to resident engi- 
neer. Mr. Heaman was 
appointed assistant resi- 
dent engineer at Toronto, 
Ont., in November, 1902, 
and a year later he was 
appointed assistant engineer in charge of a location party on 
the Grand Trunk Pacific. He held this position until May, 


J. A. Heaman 


1905, when he was promoted to division engineer in charge 


of location and construction. He was promoted to assistant 
district engineer in November, 1906, and in April, 1911, to 
district engineer at Winnipeg. He was promoted to office 
engineer at Winnipeg in March, 1912. In August, 1912, he 
was promoted to assistant to the chief engineer at Winnipeg, 
and in December, 1917, to assistant chief engineer at Win- 
nipeg. He continued in this capacity with jurisdiction over 
the western lines of the Canadian National until his recent 
promotion to chief engineer at Detroit. 

L. B. Elliott, a member of the engineering department of 
the Cleveland, Cincinnati, Chicago & St. Louis, has been 
promoted to engineer maintenance of way on the Cincinnati- 
Sandusky division, with headquarters at Springfield, Ohio, 
to succeed W. S. Burnett, who has been promoted to en- 
gineer of construction, as reported in the May issue, and 
W. B. Hodge, office engineer, system, has been promoted 
to engineer maintenance of way, with headquarters at Wash- 
ington, Ind., to succeed E. J. Bayer, promoted. Mr. Hodge 
was born on January 13, 1887, at DeGraff, Ohio, and gradu- 
ated from Ohio Northern University in 1910. He entered 
railway service the same year as a chainman on the Cleve- 
land, Cincinnati, Chicago & St. Louis, and thereafter served 
in various positions in the engineering corps until his pro- 
motion to assistant engineer maintenance of way at Wabash, 
Ind., in 1915. He entered the construction department in 
1917 as an assistant engineer, where he served on various 
work, principally as resident engineer of relocation in the 
Miami conservancy district flood prevention work at Dayton, 
Ohio, until June, 1923, when he was promoted to office en- 
gineer, system, the position he was holding at the time of 
his recent promotion. 

W. S. Burnett, whose promotion to engineer of construc- 
tion of the Cleveland, Cincinnati, Chicago & St. Louis was 
reported in the May issue, was born on September 5, 1878, 
at Montrose, Scotland. After graduating from the East of 
Scotland Technical College, Mr. Burnett came to the Unifed 
States and entered railway service as a rodman on the South- 
ern Indiana, now a part of the Chicago, Milwaukee & St. 
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Paul. In 1900 he was promoted to instrumentman and he 
held this position until 1904, when he was appointed resident 
engineer on the Chicago Southern, now a part of the Chicago 
& Eastern Illinois. He entered the service of the Cleveland, 
Cincinnati, Chicago & St. Louis in 1906 as resident engineer 
and in 1908 became resident engineer on the Chicago, Mil- 
waukee & St. Paul. He held this position until 1910, when 
he returned to the Cleveland, Cincinnati, Chicago & St. Louis 
as resident engineer. He was promoted to district engineer 
in 1912 and the following year was promoted to engineer 
maintenance of way at Springfield, Ohio. He was later ap- 
pointed district engineer at Springfield and was holding this 
position at the time of his recent promotion to engineer of 
construction. 


Track 


W. W. Irving has been promoted to roadmaster on the 
Kansas, Oklahoma & Gulf, with headquarters at Allen, Okla, 
to succeed T. P. O’Neil, resigned. 


N. E. Potter has been promoted to supervisor of track 
on the St. Louis terminal district of the Wabash, with 
headquarters at St. Louis, Mo., to succeed A. G. Scott, who 
has resigned. 


Francis Anderson has been promoted to district road- 
master of the First district of the Montana division of the 
Great Northern, with headquarters at Wolf Point, Mont., to 
succeed Peter Bjornstad, who has been assigned to other 
duties. 


P. Doherty, assistant roadmaster on the Michigan Central 
at Three Rivers, Mich., has been promoted to roadmaster, 
with the same headquarters, to succeed John McConnell, 
deceased. 

William McDiarmid has been promoted to roadmaster on 
the Minneapolis, St. Paul & Sault Ste. Marie, with head- 
quarters at Manistique, Mich., to succeed C. M. Hayes, who 
has been transferred to Appleton, Wis., following the resig- 
nation of H. P. Wood. 


M. B. Davis, assistant engineer on the St. Louis division 
of the Illinois Central, with headquarters at Carbondale, Ill, 
has been promoted to supervisor of track on the Indiana 
division, with headquarters at Palatine, Ill., to succeed T. J. 
Flynn, who has been transferred to the St. Louis division, 
with headquarters at East St. Louis, IIl., in place of C. Mifflin, 
who has been transferred to Carbondale, Ill., to take the 
place of H. B. Sutliff, retired on pension. 

William E. Deubel, whose promotion to supervisor of track 
on the Pennsylvania was reported in the May issue, was 
born on April 11, 1875, at Hamilton, Ohio, and entered rail- 
way service in July, 1889, as a trackman on the Cleveland, 
Cincinnati, Chicago & St. Louis at Anderson, Ind. He was 
appointed track foreman at New Paris, Ind., in 1894, but 
again became a trackman at Anderson, Ind., in 1895, where 
he remained until 1896, when he was reappointed track 
foreman. Thereafter he served as track foreman at Mill- 
ville, Ind., and at Hamilton, Ohio, until 1923, when he was 
promoted to general foreman, which position he was holding 
at the time of his promotion to supervisor. 


G. W. Blosser has been promoted to acting assistant super- 
visor of the Cincinnati division of the Pennsylvania, South- 
western region. J. E. Vandling, rodman on the Allegheny 
division of the Pennsylvania, Central region, has been pro- 
moted to acting assistant supervisor on the Monongahela 
division, with headquarters at Youngwood, Pa., to succeed 
W. W. Patchell, who has been transferred to the Pittsburgh 
division, with headquarters at Gallitzin, Pa., to succeed 
F. R. Rex, who has been promoted to supervisor on the 
Allegheny division, with headquarters at Dunkirk, N. Y., in 
place of Joseph Emerling, deceased. 


William T. Wolfe, whose promotion to supervisor of track 
on the Pennsylvania was reported in the May issue, was born 
on July 23, 1881, at Richmond, Ind., and studied engineering 
at Earlham College, Richmond, Ind., following which he 
was employed in U. S. geological survey work at Taneyville, 
Mo. He entered railway service in December, 1905, as an 
assistant in the engineering corps of the Pennsylvania at 
Richmond, Ind., and continued in this capacity on the Rich- 
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mond and Louisville divisions until 1912, when he was ap- 
pointed engineer in charge of construction of a new yard 
and engine terminal at Richmond, Ind. Thereafter he con- 
tinued in the engineering department until his recent promo- 
tion to supervisor on the Richmond division, with headquar- 
ters at Anderson, Ind. 

William H. Jones has been promoted to acting roadmaster 
on the Illinois division of the Atchison, Topeka & Santa Fe, 
with headquarters at Chillicothe, Ill, to succeed C. H. Shrier, 
who has been promoted to general track inspector of the 
Eastern district, Eastern lines, with headquarters at Topeka, 
Kan. Mr. Shrier was born on May 6, 1886, at Blandinsville, 
ll, and entered railway service on July 21, 1905, as an extra 
gang timekeeper on the Atchison, Topeka & Santa Fe. He 
was promoted to section foreman at East Fort Madison, 
Ill, on November 1, 1905, and from January 1, 1906, served as 
assistant extra gang foreman on the Illinois division. Until 
July 1, 1908, he was promoted to extra gang foreman. He 
was employed as extra gang foreman, section foreman and 
asa clerk in the division superintendent’s office at Chillicothe, 
Ill, until February 1, 1920, when he became roadmaster on 
the Illinois division, which position he was holding when 
promoted to general track inspector. 

C. R. Gates, assistant engineer on the Southern railway, 
lines west, with headquarters at Birmingham, Ala., has been 
promoted to track supervisor, with the same headquarters, 
to succeed J. R. Williamson, acting supervisor, and J. N. 
Collier has been promoted to track supervisor on the North- 
ern Alabama district, with headquarters at Haleyville, Ala., 
to succeed L. M. Johnson. Mr. Collier was born on January 
17, 1885, at Toccaa, Ga., and entered railway service in Au- 
gust, 1903, as a trackman on the Charlotte division of the 
Southern. He was promoted to section foreman in Decem- 
ber, 1905, and continued as section foreman and extra gang 
foreman on the Atlanta division until 1917, when he left 
railway service to enter the employ of a firm in charge of 
double tracking. Returning to the Southern he served as a 
steel gang foreman until April 1, 1924, when he was pro- 
moted to supervisor of track, as noted above. 

R. D. Copeland, whose promotion to track supervisor on 
the Wabash, with headquarters at Montpelier, Ohio, was 
reported in the April issue, entered railway service in 1904 
as a section laborer on the Missouri Pacific while pursuing 
his university studies. His first railway work following his 
graduation began in December, 1906, as a chainman in the 
engineering department of the Atchison, Topeka & Santa 
Fe, at Chanute, Kan. He left railway service in 1908 to 
engage in engineering construction at Chanute, Kan., but 
returned in 1909 as a building inspector at Wellington and 
Wichita, Kan. From 1910 until July, 1918, he was employed 
consecutively as a laborer in the water service department, 
as a chainman and rodman at Chanute, Kan., as a draftsman 
in the general office at Topeka, Kan., and as a draftsman on 
construction work in California, as office engineer and as- 
sistant engineer at Cushing, Okla., and as an assistant engi- 
neer on new construction work at Brunswick, Mo., until 
July 1, 1918, when he entered the service of the Wabash as 
an assistant engineer on maintenance work at Moberly, Mo., 
which position he held until his recent promotion to track 
supervisor at Montpelier, Ohio. 


Bridge and Building 


H. Bly has been appointed master carpenter of the Will- 
mar division of the Great Northern, with headquarters at 
Sioux City, Iowa, to relieve William Brand while on leave of 
absence, : 

L. F. McMaster has been appointed assistant supervisor 
of bridges and buildings of the Nebraska division of the 
Union Pacific, with headquarters at Omaha, Neb. R. R. 
Bishop has been promoted to supervisor of bridges and 
buildings, with headquarters at Salt Lake City, Utah, to 
succeed C. S. Duncan, who has been appointed assistant 
Supervisor, 


Purchases and Stores 


W. J. Kelleher has been appointed purchasing agent of the 
Alabama & Vicksburg, with headquarters at New Orleans. 
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The Algoma Central is building a one-mile cut-off in north- 
western Ontario to allow the abandonment of two wooden 
trestles. The cut-off is being blasted through rock and will 
cost approximately $125,000. 

The Alton & Southern contemplates the construction of an 
extension from the present eastern terminus to Mitchell, III. 

The Ann Arbor is reported to be planning the construction 
of a branch line from near Durand, Mich., to Flint, a distance 


‘of 16 miles. 


The Asherton & Gulf has applied to the Interstate Com- 
merce Commission for authority to construct a line of 208 
miles from Asherton and Del Rio to Corpus Christi, Tex. 


The Atchison, Topeka & Santa Fe has awarded contracts 
to Joseph E,. Nelson & Sons, Chicago, and to the Sumner- 
Sollitt Company, Los Angeles, Cal., for the construction of 
a one-story machine shop, 180 ft. by 215 ft., at San Ber- 
nardino, Cal., to cost approximately $200,000. 

This company has been granted authority to construct, 
jointly with the Los Angeles & Salt Lake, the city of Los 
Angeles and the county of Los Angeles, a viaduct across the 
Los Angeles river and the railway tracks adjacent to the 
river at Ninth street in the city of Los Angeles, Cal. The 
construction of similar viaducts at Macy, Aliso, First, Fourth 
and Seventh streets, Los Angeles, is also planned. 

This company also contemplates the construction of addi- 
tions and improvements to its approach tracks in Chicago, 
between the western city limits and Sixteenth street, at an 
estimated cost of $992,000. Plans include the construction 
of third and fourth main tracks between Kedzie and Went- 
worth avenues and at other points and a subway under its 
tracks at Thirty-ninth street. 

This company plans the construction of an ice plant and 
icing dock at Winslow, Ariz. 

The Canadian National plans the construction of 10 tracks, 
each 2,500 ft. long, at Port Mann, B. C. 

The Canadian Pacific has commenced work on a new 
storage yard near Papineau avenue, east of Mile End station, 
Montreal. 


The Central of Georgia has awarded a contract to the 
George B. Swift Company, Chicago, for the construction of 
a coach and paint shop at Savannah, Ga., to cost approxi- 
mately $350,000. 

This company has been authorized by the Interstate Com- 
merce Commission to revise the alinement and grades on its 
Columbus-Birmingham line between Opelika and Sterretts, 
Ala., a distance of 100 miles, including a number of changes 
in location and the construction of 47.55 miles of new track, 
subject to the condition that a continuous viaduct will be 
constructed in the town of Childersburg, -where the line 
crosses that of the Southern, that a freight and passenger 
station at that point be relocated and that physical connec- 
tion be established with the tracks of the Southern. 

The Central of New Jersey has awarded a contract to the 
Bethlehem Steel Bridge Company for four two-track lift 
spans of 8,100 tons for that road’s Newark bay bridge. The 
substructure has been awarded to the Arthur McMullen 
Company, New York. 

The Chesapeake & Ohio closed bids on May 22 for the 
construction of a passenger station at Ashland, Ky. 

This company has awarded to the Chicago Bridge & Iron 
Works a contract for the furnishing and erection of a 50,000 
gal., conical bottom, steel tank at Skelton, W.*Va., and has 
closed bids for the construction of a pumping station and 
the laying of a pipe line at Gladstone, Va. v 

The Chicago & Alton is constructing a steel bridge across 
the Mackinaw river at Lexington, IIl., with company forces. 

The Chicago & Western Indiana has called for bids for 
the laying of approximately 10,000 ft. of 6 in. and 8 in. cast 
iron, high pressure, pipe line at Fifty-first street, Chicago. 

The Chicago, Burlington & Quincy has closed bids for the 
construction of a passenger station at. Farmington; IIl,, and 
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has called for bids for the construction of a brick passenger 
station at Shenandoah, Iowa. This company has also called 
for bids for the construction of an interlocking tower at 
Aurora, IIl. 

This company has awarded a contract to the Chicago 
Bridge & Iron Works for the construction of water softening 
plants at Ellsberry, Mo., Machens and Louisiana. 


The Chicago, North Shore & Milwaukee Electric has ac- 
quired a 65-acre tract of land in Waukegan, IIl., on which 
it plans the immediate construction of shops and other termi- 
nal facilities. 


The Delaware, Lackawanna & Western has awarded a 
contract to F. M. Talbot, New York, for the construction of 
an overhead highway viaduct at Mountain View, N. J., to 
cost approximately $100,000. A contract has been awarded 
to F. D. Hyde, New York, for the construction of a mail 
building at Hoboken, N. J., to cost $50,000 and to the Still- 
man-Delehanty-Ferris Company for the construction of a 
building at Hoboken to be used by the Pullman Company 
to cost $55,000. 


The Detroit, Toledo & Ironton plans the construction of a 
new terminal, including enginehouse, repair shops and re- 
lated buildings, at South Charleston, Ohio. 


The Florida East Coast has awarded to the American 
Engineering & Construction Company, Miami and Chicago, 
contracts for grading and pipe culvert work on 21 miles of 
second main track to be laid at South Jacksonville, Fla.. New 
Smyrna and Fort Pierce. 

The Grand Trunk Western has closed bids involving an 
estimated expenditure of $800,000 for the construction of an 
enginehouse and repair shop at Battle Creek, Mich., and has 
called for bids for the construction of viaducts in the grade 
separation project at Flint, Mich., at an estimated cost of 
$100,000. 

The Illinois Central has awarded contracts to the Railroad, 
Water & Coal Handling Company, Chicago, for the construc- 
tion of a pumping station and the laying of a pipe line near 
Madisonville, Ky., and for the construction of sand handling 
facilities and cinder pits at Dubuque, Iowa. 

This company has called for bids for the construction of 
a mail terminal at Memphis, Tenn. 

The International-Great Northern contemplates the re- 
modeling of its passenger station at Taylor, Tex. 

The Lehigh & New England is making active progress in 
awarding contracts in connection with its Tamaqua, Pa., 
engine terminal and yards. A contract has been awarded 
to F. H. Clement & Company, Bethlehem, for construction 
of a 10-stall roundhouse, 90 ft. deep, of brick and concrete; 
18-ft. by 30-ft. oil house of brick and reinforced concrete 
with tanks and pumps; 31-ft. by 45-ft. boiler house of brick 
and concrete for two 150-hp. keeler boilers with brick stack 
100 ft. high, and 16-ft. by 16-ft. transformer house. A con- 
tract has been awarded to Fairbanks, Morse & Company for 
a 200-ton reinforced concrete coal pocket. A Bethlehem 
85-ft. twin-span turntable, concrete foundation, and a 50,000- 
gal. cypress tank with a 10-in. Mansfield water column are 
being installed and a Robertson ash-pit and hoist has been 
ordered. In addition to the foregoing items, a car inspection 
and repair building, 30 ft. by 65 ft., and an office building for 
terminal officers and employees, with a crew room and locker 
room, will be built. It is expected that these new facilities 
will be completed this year. The total estimated cost of the 
work is $600,000. 

The Missouri Pacific is preparing plans for the rebuilding 
of its locomotive and car shops at Fort Scott, Kan., recently 
damaged by fire, and has called for bids for bridge filling 
for twelve bridges on the White River division. The project 
is estimated to cost $200,000. 

The Nashville, Chattanooga & St. Louis is reported to be 
planning the construction of passenger stations at Lexington, 
Tenn., and Smyrna. 

The New York Central has reached an agreement with the 
city of Toledo, Ohio, under which it will pay 65 per cents of 
the cost of constructing a subway under its tracks at De- 
troit avenue in Toledo. The total cost of the improvement 
it is estimated will be $400,000. 
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The Norfolk & ‘Western has awarded contracts for steel 
work on two bridges in its Cincinnati district to the Mt. 
Vernon Bridge Company and for masonry to J. P. Petty- 
john, Lynchburg, Va., and Pitts & Morris, Roanoke, Va, 
respectively. A contract has been awarded for steel work 
on another bridge in the same district to the Virginia Bridge 
& Iron Works, Roanoke, and for masonry work on another 
to the Walton-Sudduth Company, Bluefield, W. Va. These 
bridges are estimated to cost, respectively, $126,500, $92,300, 
$13,000 and $57,300. 

This company has authorized the construction of second 
main track as follows: Kermit, W. Va., to Crum, 9.62 miles: 
Big Sandy line, $1,185,000; Wilcoe to Gary, 1.49 miles, Tug 
Fork branch, $140,000; Tug to Wilcoe, 1.45 miles, Tug Fork 
branch, $130,000. ‘ 


The Pennsylvania has awarded contracts to the Chicago 
Bridge & Iron Works, Chicago, for the erection of a 200,000- 
gal. steel water tank with crane at Effingham, III, and a 
300,000-gal. steel water tank at Indianapolis, Ind. 

This company has awarded a contract for the construc- 
tion of boiler shop No. 2 at its Juniata shops to the Columbia 
Construction Company, Altoona, Pa. The work will cost ap- 
proximately $45,000. 


The Portland Terminal has awarded a contract to the 
Chicago Bridge & Iron Works for the furnishing and erec- 
tion of a 50,000-gal. all-steel tank at Portland, Me. 

The Reading has awarded a contract to the Curtis-Grind- 
rod Company for the construction of a metal-covered ma- 
chine shop at St. Clair, Pa., and has awarded a contract to 
the Robert E. Lamb Company, Philadelphia, for an addition 
to the office of its motive power department at Sixth and 
Perry streets, Reading, Pa. 

This company has awarded a contract for the construction 
of a coal yard at Pleasantville, N. J., to the Curtis-Grindrod 
Company, Philadelphia. This company has undertaken ex- 
tensive improvements at its South street ferryhouse, Phila- 
delphia, including the placing in service of an additional ferry 
slip, the enlargement of the present ferry house, the con- 
struction of an overhead bridge across Delaware avenue, an 
escalator and a stairway connecting the South street station 
of the Philadelphia Rapid Transit’s elevated line with the 
Reading’s ferry house. The escalator will be 4 ft. wide, the 
stairway 6 ft. wide and the bridge 18 ft. wide. They will be 
built of steel to be furnished by the Belmont Iron Works. 
The construction will be done by company forces. 


The Southern has awarded a contract to the Brimer & 
England, Knoxville, Tenn., for the construction of a frame 
freight station, 100 ft. by 34 ft., at Greenville, Tenn. 

This company will construct additional trackage at ten 
points on its lines between St. Louis and Danville, Ky. New 
yard tracks, aggregating a mile and a quarter in length, will 
be constructed at Huntingburg, Ind., and passing tracks will 
be extended at Dix, Walnut Hill, Golden Gate, and Maud, 
Ill., Woods, Riceville and Lincoln City, Ind., Clarks and 
Harrodsburg, Ky. Work is also now well under way on 
improved shop facilities at Princeton, Ind., including a new 
tool room for the machine shop, and construction of a com- 
plete new planing mill with the necessary machinery. 

The Southern Pacific, reported in the May issue as calling 
for bids for the construction of an additional 15 miles 
of the Natron cutoff from Oakridge, Ore., to Summit, has 
awarded a contract to Henry & McFee, Seattle, Wash., for 
the construction of six miles of the line and to Erickson- 
Peterson-Grier, San Frascisco, Cal., for the construction of 
nine miles of the line. 

This company, jointly with the St. Louis Southwestern, 
contemplates the construction of a union passenger station 
at Corsicana, Tex. 

This company has completed plans for the construction 
of a freight car repair plant at Houston, Tex., and will begin 
construction at once. The repair plant and tracks will cover 
an area of 30 acres, which will be filled in to uniform eleva- 
tion. Two repair yards will be built, one for heavy repairs 
with a capacity of 130 cars, and the other for light repairs, 
with a capacity of 191 cars. These yards will contain a total 
of approximately 45,000 ft. of track. The shop building for 
heavy repairs will be 400 ft. long and will accommodate four 
tracks. A shop and mill building, 208 ft. by 40 ft., will also 
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be constructed. Plans also include a shop with 3,200 sq. ft. 
of floor area which will be used for preparing and assembling 
wheels and axles. The buildings. will be of slow burning 
mill construction covered with asbestos protected metal. 
The mill will be equipped with automatic sprinkler system. 

This company will rebuild at once its docks and freight 
sheds at Sacramento, Cal., recently destroyed by fire with 
a loss of $250,000. 

The St. Louis & Hannibal will construct a repair yard and 
storage tracks at Hannibal, Mo. 


The St. Louis-San Francisco has awarded a contract to 
Cagle & O’Connell, Tulsa, Okla., for the construction of a 
passenger station at Bristow, Okla., reported in the March 
issue. 

The Temiskaming & Northern Ontario has awarded a con- 
tract to Grant Brothers, Ottawa, Ont., for the construction 
of a line, to be known as the Lorrain branch, in Northern 
Ontario. 

The Vicksburg, Shreveport & Pacific plans the construc- 
tion of a freight and passenger station at Monroe, La. 

The Wabash contemplates the construction of a freight 
station and warehouse at Columbia, Mo. 


Western Pacific—This company is reported to have 
awarded a contract to W. A. Betchel, San Francisco, Cal., for 
the construction of a roundhouse and car repair shop and 
storehouse at Stockton, Cal. 


Equipment and Supplies 


The Atlantic Coast Line has ordered 250 tons of steel for 
bridges from the American Bridge Company. 

The Baltimore & Ohio has inquired for 5,000 tons of rail. 

The Baltimore & Ohio has awarded a contract to the Fort 
Pitt Bridge Works of Pittsburgh, Pa., for the fabrication and 
delivery of approximately 5,300 tons of steel bridge super- 
structures, delivery to commence July 1. 

The Boston & Maine has inquired for 200 tons of steei for 
bridges. 

The Central of New Jersey has inquired for 900 tons of 
steel for a bridge at Somerville, N. J. 

The Chesapeake & Ohio has placed an order for 600 tons 
of steel for bridges. 

The Delaware, Lackawanna & Western has placed an 
order for 100 tons of steel for bridges. 

The Florida East Coast has ordered 400 tons of bridge 
steel from the Phoenix Bridge Company and 850 tons from 
the Virginia Bridge & Iron Company. 

The Illinois Central has inquired for 1,500 tons of struc- 
tural steel for a transfer boat and has ordered 355 tons of 
structural steel from the Virginia Bridge & Iron Company 
for alterations and additions to its outbound freighthouse at 
Memphis, Tenn. 


The Lehigh Valley has ordered 130 tons of steel from the 
Bethlehem Steel Corporation for bridges. 

The Long Island has ordered 750 tons of steel from the 
Shoemaker Satterthwait Bridge Company for transfer 
bridges. 

The New York Central has ordered 900 tons of steel for 
bridges. 

This company has ordered a battery of floor tanks with 
pumps for handling lubricating oils at its oil house at Cleve- 
land, Ohio, from S. F. Bowser & Company, Inc., and has 
placed an order for the equipping of two oil houses at Sel- 
kirk, N. Y., including a 20,000-gal. and a 12,000-gal. capacity 
cylindrical tank installed out of doors for gasoline and kero- 
sene, large rectangular tanks installed in the basement run- 
ning from 4,000 to 10,000 gal. capacity each and having stand- 
ard indcators on the first floor, one gallon and five-gallon 
hand-operated pumps on the first floor and several outfits 
with power agitators for the storage and handling of mixed 
paints. 

The Norfolk & Western has ordered 700 tons of steel for 
bridges from the Mount Vernon Bridge Company. 

The Pennsylvania has placed orders for 500 tons of steel 
for bridges. 
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Supply Trade News 




















General 


The Kalman Steel Company has moved its Chicago office 
to 410 North Michigan avenue. 


The Chicago Bridge & Iron Works is planning an ex- 
tension to its fabricating shop at Chicago. 


The Illinois Clay Products Company has removed its main 
office from Oglesby, IIl., to the Barber building, Joliet, Ill. 

The Sullivan Machinery Company, Chicago, has moved 
its Pittsburgh office to Rooms 517-520, Farmers Bank build- 
ing. 

The Federal Cement Tile Company has removed its offices 
from 110 South Dearborn street to 608 South Dearborn 
street, Chicago. 

The Pittsburgh Testing Laboratory is now occupying its 
new laboratories and office building at Stevenson and Locust 
streets, Pittsburgh, Pa. 


The Simmons-Boardman Publishing Company has opened 
an office at San Francisco, Cal., at 74 New Montgomery 
street, with Homer Beach in charge. 


The Austin Company, Cleveland, Ohio, has removed its 
Chicago office from the Continental & Commercial Bank 
building to suite 1300 Burnham building, 160 North La Salle 
street. 


The Southern Wood Preserving Company plans the im- 
mediate construction of a timber-treating plant at Chatta- 
nooga, Tenn., which will treat ties for the Nashville, Chatta- 
nooga & St. Louis and other railways entering Chattanooga. 

The Bucyrus Company, South Milwaukee, Wis., has ap- 
pointed the Borchert-Ingersoll Company, St. Paul, Minn., 
its agent for the sale of small revolving shovels and dragline 
excavators for the states of Minnesota, North Dakota and 
South Dakota. 


The B. F. Nelson Manufacturing Company, Minneapolis, 
Minn., manufacturer of roofing, insulating papers and water- 
proof cotton ducks, has moved its Chicago railroad sales 
office to the Transportation building, 608 South Dearborn 
street, Chicago. 


The Atlas Aluminate Cement Company, 25 Broadway, New 
York, a recently formed organization to acquire the Spack- 
man patents covering the manufacture in this country of all 
high alumina cements, commonly known as French quick- 
setting cements, is now manufacturing this product at North- 
ampton, Pa., in commercial quantities under the trade name 
of Lumnite. 


Personal 


P. E. Stouffer, assistant to the general sales manager of 
S. F. Bowser & Company, with headquarters at Ft. Wayne, 
Ind., has been promoted to assistant manager of the railroad 
department, with the same headquarters. 


George S. Hays, general manager of the Fidelity division 
of the Long Bell Lumber Company, with headquarters at 
Doucette, Tex., has been transferred to Long View, Wash., 
as assistant to the general western manager. 


N. E. Otterson has been transferred from the New York 
office of the Osgood Company and has been appointed dis- 
trict sales manager, with headquarters at Chicago, succeed- 
ing C. A. Phillips, who has resigned to engage in business. 


L. D. Albin, general sales manager of the Ingersoll-Rand 
Company, 11 Broadway, New York City, has been elected 
vice-president in charge of European sales. Mr. Albin will 
be succeeded by D. C. Keefe, formerly assistant general sales 
manager. 


Fred J. Mershon, export sales manager of the Industrial 
Works, has been placed in charge of the Detroit office, with 
headquarters in the Book building, Detroit, Mich. L. A. 
Marshall, service manager at Bay City, Mich., has been ap- 
pointed sales engineer, with headquarters at Chicago. C. D. 
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Price, traveling service engineer, Bay City, Mich., has been 
appointed district sales manager, with headquarters in the 
Railway Exchange building, St. Louis, Mo. 


H. P. Webb, Chemical building, St. Louis, Mo., has been 
appointed St. Louis representative of the Maintenance Engi- 
neering Corporation, Houston, Tex., manufacturer of the 
Davis tie tong. 


J. L. Levay has joined the sales force at the Chicago of- 
fice of the Browning Company, Cleveland, Ohio. H. K. 
Robinson has joined the Browning organization and will 
represent the company in its St. Louis territory, with head- 
quarters at the company’s offices, Federal Reserve Bank 
building, St. Louis, Mo. 


John McKinnon, president and general manager of the 
Kalamazoo Railway Supply Company, Kalamazoo, Mich., 
who died suddenly on April 5, was born in Glasgow, Scot- 
land, on October 3, 1851, and, arriving in America at the age 
of 20, was connected at various times with the Vulcan Iron 
Works, St. Louis, Mo.; Wabash Railway; Morden Frog & 
Switch Company, Chicago, of which he was general manager, 
and the Buda Company, Chicago, of which he was sales 
manager until 1905, when he entered the Kalamazoo Railway 


Frank E. McAllister 


John McKinnon 


Supply Company as salesman. He was made secretary, 
general manager in January, 1907, and president and general 
manager in January, 1912. He was a life member of the 
Western Society of Engineers and in the past has been a 
director of the Track Supply Association and the National 
Railway Appliance Association. Following Mr. McKinnon’s 
death, Frank E. McAllister, vice-president and general sales 
manager, has been elected president and general manager. 
Mr. McAllister has been connected with this company since 
February 7, 1910. On May 1, 1918, he was made general 
sales manager, and in January, 1921, was elected vice-presi- 
dent and general sales manager. He has been a director of 
the company since January, 1914. Also, following Mr. Mc- 
Kinnon’s death, Joseph E. Brown, who has been a director of 
the company for a number of years, has been elected vice- 
president, while the other officers of the company remain the 
same as in the past, D. A. Stewart, being treasurer and engi- 
neer, and W. N. Sidman, secretary. 


J. A. Turner, formerly purchasing agent of the Mobile & 
Ohio, has been appointed representative of the Fairmont 
Railway Motors, Inc., with headquarters in the Transporta- 
tion building, Washington, D. C. L. R. Payton has been ap- 
pointed representative, with headquarters in the Railway Ex- 
change building, St. Louis, Mo. 


E. A. Lundy, formerly business manager of Railway Sig- 
naling and Railway Electrical Engineer, publications associ- 
ated with Railway Engineering and Maintenance, has re- 
signed to organize the E. A. Lundy Company, with head- 
quarters in the Union Trust Building, Pittsburgh, Pa., to 
take over certain sales and service of several companies jn 
the railway field, including the Gibb Instrument Company, 
Bay City, Mich., and the Verona Tool Works, Verona, Pa. 
Mr. Lundy is a graduate of Pratt Institute, Brooklyn, N. Y., 
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electrical engineering department. His first railroad expe. 
rience was with the Atlantic Coast Line in the electrical 
department. From March, 1913, to September, 1916, he was 
engaged in various capacities on construction and mainte- 
nance work. From September, 1916, to June, 1918, he was 
connected with the signal department of the Long Island 
Railroad. He has also served in the Union Switch & Signal 
Company. 

Elmer H. Smith, president of Smith’s Inventions, Inc., and 
the Commercial Gas Company, has been elected president 
of the new Smith-Heylandt Company. John R. R. Miles js 
secretary. Herman G. Amling of Maywood, Ill., a former 
representative of the Heylandt Company, will co-operate 
with the new organization. 

B. J. Wilson, formerly with the Simmons-Boardman Pyb- 
lishing Company at Chicago, has been appointed western 
representative of the Pocket List of Railroad Officials pub- 
lished by the Railway Equipment & Publication Company, 
New York. Mr. Wilson’s headquarters are at 605 Fisher 
building, Chicago. He succeeds Leo Ehlbert. 

Robert M. Horsey, for the past six years office manager of 
the order department of the National Lock Washer Com- 
pany, Newark, N. J., died suddenly on May 12. Mr. Horsey 
entered the service of thte National Lock Washer Company 
in 1912 and for six years served in the sales department, He 
was appointed manager of the order department and as of- 
fice manager on December 1, 1918. 

W. R. Toppan has been appointed manager of the newly 
created railroad department of the Conveyors Corporation 
of America, manufacturers of cinder and ash handling equip- 
ment, with headquarters 
at Chicago. Mr. Toppan 
was born at Newburyport, 
Mass., and entered the 
employ of the Galena Sig- 
nal Oil Company in 1884 
as a mechanical inspector, 
which position he held 
until 1901, being in charge 
of this company’s service 
on the Atchison, Topeka 
& Santa Fe for the last 
three years of this period. 
He then entered the em- 
ploy of the Kennicott 
Water Softener Company 
as manager of the rail- 
road department, with 
headquarters at Chicago, 
which position he held 
until 1905, when he was 
promoted to general man- 
ager of that company. 
In 1908 he was elected vice-president and general manager 
of the L. M. Booth Company, with headquarters at Chi- 
cago, which position he held until 1916, when he returned 
to the Kennicott Company as manager of the railroad de- 
partment. In January, 1917, he entered the employ of the 
Graver Corporation as manager of the railroad department, 
with headquarters at Chicago, in which position he directed 
the sales of that company’s water treating facilities to the 
railways until his resignation in March 1, 1924. 

Irving A. Pfeil, of the Chicago office of the Blaw-Knox 
Company, has been appointed manager of the company’s 
Detroit branch, succeeding Herbert J. Desson, who died on 
April 16 after a brief illness. Mr. Pfeil graduated in civil en- 
gineering at Ohio Northern University. During the World 
War he served as lieutenant in the aviation section. He has 
been with the Blaw-Knox Company since 1919. 


G. A. Morrison, secretary and sales manager of the Bucy- 
rus Company, Milwaukee, Wis., has been promoted ¢o sec- 
ond vice-president in charge of sales in addition to his duties 
as secretary. D. P. Eells, treasurer and manager of the for- 
eign and export departments, has been promoted to second 
vice-president in charge of the foreign and export depart- 
ments in addition to his duties as treasurer. William Bager, 
chief engineer, has been promoted to second vice-president 
in charge of engineering. 


W. R. Toppan 
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THE DEPENDABLE “NINETEEN” SERIES 


Free Running Engine’ © Friction Driven 
Five Speeds Forward and Reverse 


























START UNDER THEIR OWN POWER 


Electric Trucks Motor Inspection Cars 








For the safe 
handling 
| of large gangs at 
An a Lae == speeds 
- : <a; . consistent with 
SAFETY FIRST 
operation 


up to date 
method 
of handling 
EXTRA GANG 
work 


<a 


No. 219 Motor Car—Capacity 2 to 6 men 


No. 319 Motor Car—Capacity 8 men 


AMPLE POWER FOR TRAILING LOADS 








Dependability, low cost operation and main- 
tenance, and full power at all speeds are features 
constantly broadening the circle of influence of 


attetpagin and Cone BUDA RAILWAY MOTOR CARS 


THE BUDA COMPANY |_§& 
HARVEY [@iisA¢e ILLINOIS * 
20 Church Street Railway Exchange Railway Exchange 
oS NEW YORK CHICAGO ST. LOUIS 


Equipment LONDON 
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Why Western Air Dump Cars? 


We are equipping several important rail- 
roads with Western Air Dump Cars of large 
capacity, fitted with the Western Extension 
Floor or Apron designed to throw the load 
outside the ballast. Why did these trained That’s Why 
railroad men select Western cars? is a fair 
question. Or course, the positive compression 
lock; the extra heavy truck; their great dump- 
ing power; their reputation for dependability, 
all had weight, but— 
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The determining factor was the small num- 
ber of castings, lessening possible breakage 
and keeping down to a minimum the invest- 
ment in reserve repair parts. This is their 
story, not ours, but it is worth noting. 


May we tell you more about the Western 
Extension Floor or Apron with which any 
Western Automatic Air Dump Car can be 
equipped? 


WESTERN WHEELED SCRAPER COMPANY 


Founded 1877 
Earth and Stone Handling Equipment 
Aurora, Illinois, U.S. A. 


This is the car which many 
railroads are now installing. 
The Extension Floor or 
Apron, added to the well- 
known distinctive Western 
features of construction 
and design, make it an ideal 
dump car for railroad work. 











The Frog, Switch & Manufacturing 


Carlisle 
FROG AND SWITCH DEPARTMENT 


MANUFACTURERS OF 
MANGANESE INSERT FROGS, CROSSINGS 


Company 


Established 1881 


Pennsylvania 
MANGANESE STEEL DEPARTMENT 


MANUFACTURERS OF 
“INDIAN BRAND” 











AND SPLIT SWITCHES 
SOLID MANGANESE FROGS AND 
CROSSINGS : 
PLAIN FROGS, SWITCHES, CROSSINGS 
SWITCH STANDS AND ACCESSORIES i 








HIGH GRADE MANGANESE STEEL CASTINGS 
FOR FROGS, SWITCHES AND CROSSINGS 
JAW AND GYRATORY CRUSHERS 
CEMENT MILL, MINING MACHINERY, ETC. 
GRAY IRON CASTINGS 


























{ “ZG 
ETCHED TAPE No. 5100 


A sturdy tape best for all precise chaining work. 
\-gage mark when specified. 


ENGINEER’S PATTERN TAPES — WOVEN TAPES OF ALL GRADES 


WINDSOR, ONT. THE LUFKIN fpULe C2. 


Send for Catalogue 


BABBITT (Chicago Style) TAPE ‘ 
Most popular for all rough survey and maintenance wor! 
With }4-gage mark. 


SAGINAW, MICH. 
NEW YORK 























| | 


RAILWAY ENGINEERING AND MAINTENANCE 

















Saving $23.56 Per Mile 
In Track Weeding Costs 
With ATLAS “A” 


Every. railroad official knows the two main sources 
of net income — increased business and reduced operat- 
ing costs. Gradually the American railroads have 
realized that one of the most effective means of lowering 
track maintenance costs is by the use of ATLAS “A” 
service. 


One great trunk line road considers such economy 
so vital that it has adopted our chemical weeding method 
as standard practice, thereby saving $23.56 per mile 
over its hand weeding costs. 


ATLAS “A” economies are both direct and indirect; 
direct as shown in the experience of the trunk line above 
mentioned, and indirect because section labor can be 
diverted from hand weeding to important maintenance 
work. 


We have some mighty interesting literature on  , 
the advantages of ATLAS “A” weeding which we ae 
will promptly send to any railroad official on JS 


request. Use the coupon below. Yate 


136 Liberty St., 
F a: New York City 


Send me with- 
out obligatiom 


CHIPMAN CHEMICAL ENGINEERING CO., INC. J ited 


Name... 


136 Liberty St., New York, N. Y. af aaa 
4 


Factories: ft ROR... 
Bound Brook, N. J. Chicago, Ill. Houston, Texas Martinez, Calif. 7 Address... 


4 
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rail. 


CHICAGO 








the Q&C Interstate 
One-Piece Guard Rail 


ADE of tough, low carbon, annealed steel, thus eliminating brittleness and danger of breaking. 

The wearing face, however, of the Q&C Interstate One-Piece Guard Rail is toughened by 

a special process to a depth of about 1/2", and in strength and hardness is equivalent to 
manganese. There is ample space between the guard rail and the base of the running rail to pre- 
vent the accumulation of snow and ice. Spike holes on running rail side of guard rail are reinforced. 


The foot guards are bolted to the guard rail. 
can be easily replaced at small expense, thus making it unnecessary to replace the complete guard 


PRICES QUOTED ON REQUEST 


Ge Q &C Company, 90 West Street, New York 


SAN FRANCISCO 


— 





In the event of breakage from any cause, they 


ST. LOUIS 











wo 


MULE-HIDE 


‘NOTA KICK | 
IN A MILLION FEET 


ROOFING 


—AND-— 


SHINGLES 


Our new booklet 










For you 

On ‘“‘HOW TO CHOOSE A ROOF’”’ 
Will be sent free 

On receipt of the attached coupon 


THE LEHON COMPANY 


Manufacturers 


CHICAGO, ILLINOIS 





THE LEHON COMPANY 
44th to 45th St., on Oakley Ave., Chicago, Illinois 


Please reserve for me a copy of your new booklet 
“HOW TO CHOOSE A ROOF” 




















A TYPE FOR EVERY SERVICE 


Bulletins on request. 


THE GOULDS MANUFACTURING 


COMPANY 


SENECA FALLS, N. Y. 


GOUL 
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Big Pipe— a 
High Fill— 
Massey Flat Base Precast Concrete Pipe 


HERE large pipe is to be laid under a high fill or in any 
other location where piling supports are advisable, the 
Massey flat base precast concrete pipe is particularly applicable. 


The above illustrations show this pipe for handling stresses as well as the loads 
being installed on a large eastern road, to which the pipe is subjected in the fin- 
and the general arrangement of piling ished embankment. 
supports. In this case, the ravine in A minimum amount of timber is re- 


which the pipe was laid was about 25 ft. quired to support the pipe, since the base 
deep, with a mud bottom 10 ft. to 20 ft. is strong enough to span between pile 





thick overlying gravel. Six 20-ft. piles bents and no longitudinal timbers are 
were used under each 8-ft. section of pipe needed. In common with all Massey prod- 
where the fill was the heaviest. uets, this pipe is built in central plants 

This flat base pipe is manufactured only where the most ideal conditions are pos- 
in the 68 in. by 68 in. size. The design sible as to selection and design of ma- 
has been carefully worked out by the terials, control of mixing, curing, etc. 
Massey engineers from their long ex- Consult a Massey engineer regarding 
perience in building and laying precast any problem involving precast concrete 
concrete pipe. Ample provision is made construction. 


MASSEY CONCRETE PRODUCTS CORPORATION 


Peoples Gas Building Chicago 
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The End of a 
Perfect Track 


(With All Necessary Apologies) 


When you come to the end of a 
perfect track, 

A Durable post you will see, 

If you’ve thought what the lack 
of a suitable post 

Can mean to a car running free. 











This post is the end of a perfect 
track, 

The end of your journey, too, 

Adopt it and prove that it’s big 
and strong, 

You’ll find it a friend true blue. 


MECHANICAL MANUFACTURING CO. 


Pershing Road and Loomis Street, CHICAGO, ILLINOIS 











POWER YOU CAN BANK ON ? ; 
FOR YOUR MAINTENANCE WORK Kilby Frog & Switch Co. 


Birmingham, Ala. 





Manufacturers of 


Railroad Crossings, 
Frogs and Switches 





Manganese Track Work 
a Specialty 


PATENT APPLIED FOR 


That’s what you get when your Motor and Extra 
Gang Cars and Weed Plow Outfits are equipped 
with WOOLERY Ball Bearing Engines. 


You not only get reliable power, but economical Balkwill Cast Manganese 
power, and at low final cost. e e 
Articulated Crossings 


Years of railway service records, repair shop cost 
comparisons and power tests show their low fuel 
consumption, dependability, long life and excep- 
tional power in proportion to their weight and rat- 
=< : Graham Flange Frogs 

Convincing data on tests made by Railway Com- 
panies furnished on request to Railway Officials. ¢ 


WOOLERY MACHINE CO. 


2919 Como Avenue Minneapolis, Minn, 


(The Savers of Maintenance) 
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With McWane Precalked Joint Cast Iron 
Pipe you can forget your lead pot. All 
the lead-pouring, yarning, and hard bottom 
calking are done at our plant instead of in 
your trench. 


No bell holes to dig—just assemble the 
pipe and cold-calk the joint tops. 


All the advantages—and none of the dis- 
advantages—of the old reliable bell and 
spigot pipe with lead joints. 


Consequently you can lay McWane PRE- 
CALKED pipe 3 times as fast for half the 


labor. 





E make the smallest 

cast iron pipe manu- 
factured in America—! 4, 
2 and 3-inch. The ideal 
pipe for small lines through 
cinders, etc. Rust-proof and 
everlasting, yet reasonable 
in price. Usea by leading 
water works and railways. 


Investigate 


McWane Pipe 
Costs Less! 


Write nearest office for booklet R, names of railway users, and prices. 





McWane Cast Iron Pipe Company 


Main Office 1301 Magnolia Bldg. 1007 Central Bldg. 
Birmingham - Dallas Los Angeles 





Philadelphia 


Sizes 114 to 6 inches My WANE sat SOINT “0 Cast JRON Bell and Spigot Type 


PIPE 








1420 Chestnut St. 
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How many of your water columns 


are knocked down 
every year? 


What does the repairs and 
maintenance—not the result 
of ordinary use—cost you? 


lateral movement 
Of spout prevents 
down 


Avoid this annoyance, trou- 
ble and expense by using a 


POAGE Style “H’ 


WATER COLUMN with 
FENNER DROP SPOUT 


a oe foot lateral range in the Fenner spout and the steel riser in the 
i ee: H save the water column from being knocked down by the 
e tender. 


a tender has to leave the track to knock this column down. 


The flexible spout makes it unnecessary to spot the tender accurately, 
You save time by quick adjustment. 

The five foot up and down range enables the water column to fill a 
tender of any height. 


Manufactured Exclusively By 


The American Valve & Meter Co. 


Cincinnati, Ohio 


eing Knocked 


The open telescopic joint does not waste 
a drop or water. It banishes the usual 
— time troubles. Ice does not collect 
upon it. 


The valve permits the maximum amount 
of water to flow in the shortest time. There 
isa um or frictional resistance. It 
shuts the water off quick without water 
hammer. 
















. Try the Poage Style H 
kun You wil ta 
that it has remarkable 
operating advantages. 












40,000 Gallons 
Per Day 


For Four Years 


That is the record of 
this Sullivan Air Lift at 
Telford, Pa., on the Phila- 
delphia & Reading. 

The plant includes one 
well, track tank, a Sullivan 
Air Lift pump, relift booster, and Sullivan single stage, 
short-belt (motor) drive air compressor, with stop and 
start control. 

The station agent, 3,600 feet away, presses a button 
to stop or start pumping. The tank is 536 feet from 
the well house. 

This little plant is automatic, save for an occasional 
track-walker’s visit to fill the lubricators. It is fur- 
nishing the same amount of water per minute as when 
installed in 1920. 

Described in “Mine & Quarry” No. 1940. 


Bulletin 1971-D 
Sullivan Machinery Company 
411 Peoples Gas Bldg., Chicago 


¢ 











Headley Number 1 


CROSSINGS 


and 


STATION 
PLATFORMS 


Write for Particulars and Booklets 





HEADLEY GOOD ROADS CO. 


Franklin Trust Bldg., Philadelphia, Pa. 


BRANCH OFFICES: 
St. Louis, 1946 Railway Exchange Bldg. 
Chicago, 409 Monadnock Block Building 
West Medford, Mass., 37 Prescott Street 
Indianapolis, Ind., 911 Hume-Manseur Bldg. 
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Well-maintained mines, 
railroads and public 
works use the JorDAN 




















Latest Type Jordan Composite Spreader-Ditcher at Work 


The word versatile may be aptly applied to 
the JORDAN. Besides being an all-the-year- 
‘round machine, the JORDAN spreads mate- 
rials, moves earth, digs ditches, fights snow. 
It is equally at home in mines, on railways, 
public works, in industrial plant and on new 
construction. 














PATENTED DAVIS TIE TONG 


ONE MAN TONG 


‘Did you ever stop. to consider the impor- 
tance of tie tongs ? 


Chief Advantages: Single Handle; Constant 
Even Pressure of Hooks; Safety Factor, ac- 
count one man handling. 


Give your section workers good tools and 
save the difference in increased life of ties. 


Maintenance Engineering Corporation 


610 Second National Bank Building 
Houston, Texas 




















The bugbear of the signalman 


When track insulation stops 
insulating, it demands quick 
action. 


Night or day, rain or shine, 
the signalman or the track man 
—when the call comes—must 
get out on the job and renew 
the worn-out material. Traffic 
is held up until the trouble is 
fixed. 

Diamond Fibre is dense and 
tough. It does not crystallize 
under extreme vibration. It 


has unusually high ~tassramen 
and tensile s 


For special purposes, where 
exceptionally high electrical 
properties are essential, Celoron 
is the ideal material. 

Diamond Fibre and Celoron, 
after the most severe tests have 
been adopted by many large 
railroad systems all over the 
world. 

We shall be glad to send you 
quotations and samples. 


DIAMOND STATE FIBRE COMPANY 
Bridgeport, Pennsylvania 
Branches in Principal Cities Toronto, Canada—London, England 
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The Lundie Tie Plate 


Will give rail and wheels longer life. 


Will hold gauge and not injure a single fibre of the tie. 


Will not rattle. 


The Lundie 
Duplex 
Rail Anchor 


Requires only one 
anchor per rail. 


Will hold in both 
directions. 


The Lundie Engineering Corporation 


920 Broadway, New York 
166 West Jackson Boulevard, Chicago 











A Bit of History 


Twenty-two years ago, when the American 
Water Softener Company was first organized, 
railroads were spending enormous sums of 
money each year for cleaning and repairing loco- 
motive boilers, because of scale formed by the 
use of hard water. 


Today | 


AMERICAN WATER SOFTENERS re 
saving thousands of dollars each year on the 
twenty-nine American Railroads who have, dur- 
ing these twenty-two years of our existence, 
realized the advantages of softening hard feed 
water supplies in AMERICAN LIME-SODA 
WATER SOFTENERS. 


We can help you solve your problem, if you 
will write us. 


AMERICAN WATER SOFTENER COMPANY 


Fairhill P. O. Philadelphia, Pa. 


¢ 
Specialists for twenty-two years in 


RAILROAD WATER PURIFICATION 








Are You Going to 
Get Your Share? 


In 1923, the railroads spent over one billion dollars 
for improvements in their properties in addition to 
equally liberal expenditures for maintenance. Roughly 
speaking, two-thirds of the total expenditures went for 
equipment and one-third for roadway and structures, 

During 1924, present prospects indicate that these 
percentages may be reversed—at least to the extent 
that greatly increased expenditures will be made for 
additions and improvements to the tracks and struc- 


tures. 
THE REASON IS OBVIOUS 


In 1923 the roads were confronted with what 
might easily have become an excess of traffic. Cars 
and motive power were the immediate necessity. 
Every dollar that could safely be so expended went 
for equipment. Construction and maintenance of 
way expenditures, while liberal, were secondary to 
equipment. Many improvements waited. 

In 1924 a very heavy traffic will still be within the 
present enlarged equipment capacity of the roads 
to handle it. But it must be handled within nar- 
rower limits of expense per ton mile and per train 
mile. This means a greater proportionate expendi- 
ture for maintenance of way and roadway better- 
—- “Reduce Operating Costs” is the slogan for 

Traffic is now heavier than last year and though not 
so heavy during the first few weeks of the year the 
record of car loading is now better than ever before. 
This means increased wear and tear on roadway and 
track, increased expenditures to take care of wear and 
tear and increased earnings to take care of the ex- 
penditures. 


A FEW PERTINENT FACTS 


From budgets already prepared it is shown that 
one road is planning to expend $70,000,000 in im- 
provements. Another has set aside $50,000,000, and 
two others have plans calling for $40,000,000 each; 
while the estimates of several roads call for ex- 
penditures of from $12,000,000 to $18,000,000. These 
are only a few of the larger items. 

These plans include a large amount of second and 
other multiple track, the enlargement of terminal 
facilities, etc., which will require large tonnages of 
rails, joints, tie plates and other track accessories, 
as well as the tools and appliances for doing the 
work, Other improvements will require other ma- 
terials and supplies in similar proportions. 

This work comes within the field of 


RAILWAY ENGINEERING AND 
MAINTENANCE 


Its pages afford the medium through which to 
make known your products which will necessarily 
be in demand. 

You cannot afford to miss the opportunity its ad- 
vertising pages afford for engaging the attention of 
over 8,000 of the men who will authorize the sup- 
plies for this year’s comprehensive program. 





Ask us for further particulars 





Railway Engineering and Maintenance 
608 So. Dearborn St., Chicago. 





Are You Going to 
Do Your Share? 
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: “What’s the Answer?” 





MAINTENANCE 
CYCLOBEDIA 





Bound in 
Buckram, $10.00 


OU read the Maintenance questions and answers in this maga- 
zine each month. You have very likely found the department a 
great help in solving your own Maintenance problems. 


But there are other questions that, through lack of space or your 
own lack of time, go unanswered. There are facts and figures which 
you may know perfectly, but about which you hesitate to trust your 
memory. It is for clear explanation and helpful illustration of these 
complex facts and figures that you need 


Maintenance of Way Cyclopedia 


Compiled and Edited by 


E. T. Howson, Western Editor of the Railway Age, and Editor of Railway Engi- 
neering and Maintenance. 
E. R. Lewis, Formerly Chief Engineer of the Duluth, South Shore & Atlantic R. R. 
K. E. KELLENBERGER (Signal Section), Editor of Railway Signaling. 
Assisted by 
Homer HucGues, Associate Editor, Formerly Assistant Field Engineer, Interstate 
Commerce Commission. 
in co-operation with the 


AMERICAN RAILWAY ENGINEERING ASSOCIATION 


Used by these men— 


Chief Engineers General Superintendents 
Engineers Maintenance of Way Division Superintendents 
Bridge Engineers 
Engineers of Buildings 
Signal Engineers 

Water Service Engineers 
Division Engineers 


Supervisors of Bridges and 
Buildings 

Supervisors of Track 

Supervisors of Signals 


Assistant Engineers _ Roadmasters 
Draftsmen Master Carpenters 
Instrument Men Section Foremen 


have you your copy? 


Read the description of contents on the reverse 
page—then mail the card, which brings the book 
itself, postpaid, for 10 days’ free examination. 


SIMMONS-BOARDMAN PUBLISHING COMPANY 


“The House of Transportation” 


30 Church Street New York, N. Y. 


















How to Use This Card 


Tear along vertical perforation. 
Fold at center dotted lines. 

Fold flap over so letters join on stamp space. 
After folding, stamp where indicated. 
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To avoid disappointment, order 
your copy of 





Maintenance of Way 
Cyclopedia 







Now—before it is too late. 






For months it has been necessary to cancel 
orders for Car Builders’ and Locomotive 
Cyclopedias, companion volumes covering 
rolling stock as Maintenance of Way 
Cyclopedia covers maintenance. 









There are now no more leather-bound 
copies of Maintenance of Way Cyclopedia. 







Orders for the remaining stock of 
cloth-bound books will be filled in 
rotation as received. 
















SIMMONS-BOARDMAN PUB. CO., 
Book Service Dept., 
30 Church St., New York, N. Y. 







Please send me prepaid and without obli- 
gation my copy of Maintenance of Way 
Cyclopedia for ten days’ free examination. 
If I keep the book longer than ten days I 
will remit either the full price, $10.00, or 
$2.00 down, and the balance in monthly 
payments of $2.00. 











Cyclopedias are sent on approval and pre- 
paid only to retail purchasers in the United 
States. If you live elsewhere and wish to 
order on a_ ship-and-bill plan, carriage 


charges extra, please check here........0 












Name 







\ddress 








City 







State 







Position . 
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New York, N. Y. 


Book Service Department 


Simmons-Boardman Pub. Co. 
30 Church Street, 






(Outside) 





See other side for directions, 
“‘How to use this card.” 








Here is what men who use 
Maintenance of Way 
Cyclopedia 


have said about it: 









An Engineer, Maintenance of Way: 
“My copy of the Cyclopedia has 
now been in use about six months and 
is proving itself to be indispensable. 
I can without hesitation recommend it 
to any railroad officer who has any- 
thing to do with maintenance of way 
work, knowing that it will be very 
helpful to him and furnish him with 
a fund of very accurate and reliable 
information.” 
















A Division Engineer: 





“It is the biggest ten dollars’ worth 
I ever got in my life.” 







A man.who ordered his first copy: 
“My father got a copy and now he 
has been promoted.” 







A man who ordered his second copy: 






“T gave away my first—and now I 
find I can’t get along without it.” 








Ready for Spring track 









One page Ballast Crusher TRACK SECTION 





from the 
Track Section 
of 
Maintenance 
of Way 
Cyclopedia, 


BALLAST, GRAVEL. V fragments of rock 


az ring and be retained on a No. 





greatly 


reduced. 


Dailast ¢ shoulders outsi 
BALLAST CRUSHER A ms 
€rush or re-crush stone and b 





(Actual size 
9 x 12 inches.) 


There are 
860 pages, 
with more 
than 2,500 
illustrations. 











The Track Section— 

Track laying methods and appliances as well as those used in 
maintenance work are described and defined in this section of 
Maintenance of Way Cyclopedia. Hundreds of drawings, photo- 
graphs, and sixteen large folding plates are included. 


Bridges? 
Types of bridges and methods used in their construction are 
described and illustrated in the Bridge Section. A. R. E. A. speci- 
fications for bridge design and erection are given. 


Buildings? 
In the Buildings Section, various types of railway buildings— 
passenger stations, coaling stations, engine and freight houses, ete. 
—are described and illustrated by photographs and drawings. 


Water Service? 

Appliances and tools needed for water service work are de- 
scribed and pictured in the Water Service Section. American 
Water Works Association and American Society for Testing 
Materials pipe specifications are given. 


Wood Preservation? 
The subject is treated fully, from a practical standpoint, in its 
own section, which includes a key for the identification of woods, 
and specifications for different preservative treatments. 


Signals? 
Principles and apparatus used in modern railway signaling are 
thoroughly covered in the 120-page Signal Section. A. R. A. 
requisites of installation and R. S. A. specifications are included. 


General Information? 
Information regarding construction and camp equipment, as 
well as tools and devices used in foregoing sections, general spect 
fications, etc., will be found in the General Section. 


Catalog Data? 
Machines and appliances used in every branch of maintenance 

are specifically described, in a Catalog Section, together with read- 
ily accessible information as to where they may be obtained. 





























—_———___. 





in 


June, 1924 






RAILWAY ENGINEERING AND MAINTENANCE 



































+ PROTECTOR 








“Wh at ‘switch points face 
ee and ~ 


“The Mack Switch Point Protector” 


WITCH points are facing today the heaviest locomotive and car equipment in 
railroad history. Their repair and replacement has long been the most costly 
item of ways maintenance. 

Protecting switch points with the Mack Protector adds no less than ten times to the life 
of the unprotected point, it also eliminates the possibility of derailment at switches. 
Installation can be made easily at small cost—replacements are made in fiom five to 
ten minutes by one man—their efficiency is not impaired by any weather conditions 
—sure—economical—inexpensive. Write for further information. 


J. R. FLEMING & SONS COMPANY, INC., Scranton, Pa. 



















Built to last with a mini- 
mum of expense for upkeep 
and repairs. 


Write for Catalog No. 24 








—= Bank Buil 


BLAW-KNOX BUCKETS ARE 


of complete line—to satisfy any 
for rehandling oF digging: 
crane or hoist—built by 


to fit any 


BIAW-KNOX COMPANY 








Pittsb h, Pa. 


THE STANDARD in Construc- : em f 
tion Work, in Industrial Plants; in DIXON’S 
Railroading—-W HEREVER 4 SILICA-GRAPHITE 


CLAMSHELLS ARE USED. e hs Vi PAINT 


judged by the cost per year of 
service will prove to be the 
most economical for the protec- 
tion of all exposed metal or 
woodwork. 


SS . . The longevity of this paint is 


due to the peculiar, wear-resist- 
ing pigment—flake ssilica- 
graphite—and the vehicle, pure 
boiled linseed oil. 

Records of from ten to fifteen 
years’ service are not unusual. 
Write for Booklet 187-B and 
long service records. 

JOSEPH DIXON CRUCIBLE COMPANY 
Jersey City, New Jersey 
Established 1827 
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TELL-TALES ronnet'warnines 


The passing of the old warnings. 


You can now release and replace tell-tales 
from the ground. 


No more need of sending a crew of three or 
four men over your road with a long ladder. 


No more tangling of tell-tales. 


Hangers of bronze—no corrosion or rust. 
Tell-tales of spring, brass wire and treated 
rope. 

The Interstate Commerce Commission re- 


port shows 66 deaths and 806 injuries to 
railroad employees striking fixed structures. 





Maintenance of Way officials write us. We can eliminate almost 
your entire labor costs and make your bridge and tunnel warnings 
100% efficient. 





Write for full information regarding 


HASCO TELL-TALE HANGERS, REPLACERS AND TELL-TALES 


HASCO METHOD 


HASTINGS SIGNAL & EQUIPMENT CO., 53 State St., Boston, Mass. 


Selling Agents: 
ROSS F. HAYES T. W. SNOW CONST. CO. J. J. CRAWFORD Cc. E. FULLER, JR. ROBINSON, CARY, SANDS 
New York Chicago Nashville Denver St. Paul 














The Days of Prospecting Are Over 


No longer do the prospector and the pack mule roam the hills in 
search of gold—wise men know where the gold lies and steady, 
concentrated effort brings it to the markets of the world. 


Wise men these days are not prospecting for business and wise 
buyers of railroad materials are watching the steady, consistent 
effort of the advertisers in 


Railway Engineering and Maintenance 











Specialists in the Design and Manufacture of 


Standard—Insulated—Compromise 
Rail Joints 


The Rail Joint Company, 61 Broadway, New York City 
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MANGANESE STEEL CROSSING 
Manufactured and assembled in our Shops for a Western Railroad 
The adoption of Manganese Steel for trackwork was developed 
by this company. The facilities for the production of Special 
work, both for electric and steam railways, have been developed 
so to meet every demand; the quality is jealously maintained. 
Bulletins covering Wharton Track Work will be sent on request. 


WM. WHARTON JR. & CO., Inc., Easton, Pa. 

















Taylor Wharton Iron & Steel Co. Wm. Wharton Jr. & Co. Tioga Steel & Iron Co. Philadelphia Machine 
M lant at High Bridge, N. J. Plant at Easton, Pa. Plant at Philadelphia, Pa. Plant at Hd me Co. Ap 
) Manganese Steel Special Trackwork. Hammered and Pressed Rolls and Rolling \ f } 
i) Wearing Parts. Cylinders for Gases. Forgings. Mill Machinery. J) 7 
MA WX 2 ¢ ZIT WN 
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AMERICAN 
COST CUTTERS 





Positive Lock Washers 


The above illustration shows the practical principle of Positive 


Lock Washers. 


The value of this principle has been proven time after time 
by its successful application in every industry and on every 
machine subject to vibration. Try Positive. 

We manufacture also plain type lock washers. 





Portable Woodworking Machinery, 
Variety Woodworkers, 
Rip and Cut-off Saws, Saw Mills, 





The POSITIVE LOCK WASHER Co. Timber Resaws, Planers. 
Miller St. and Ave. A, Newark, N. J. e ° ° 
ponte Tige One rete Coast Ofc American Saw Mill Machinery Co. 


80 James Watt St., Glasgow, Scotland 160 Beale St., San Francisco 164 Main Street Hackettstown, N. J. 
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It Has Run Into a Second Edition 





The new 
volume 
contains 
266 pages, 
44 illustrations 


Size 6x9 inches 


Bound in 


cloth, $3.50 





The broad scope of 


ROADWAY AND TRACK 


Is indicated by the contents: 


PART I—ROADWAY 
I The Essential Elements in Roadway Maintenance. 
II The Right of Way. 
III Drainage of Roadbed and Track. 
IV Vegetation for Banks. 
V Labor-Saving Devices and Methods in Roadway 
Work. 
VI Economics of Roadway. 
VII Tools and Their Uses. 


PART II—TRACK 
VIII The Essential Elements in Maintenance of Track. 
IX A Program for M. W. & S. Work. 
X The Track Obstruction. 
XI Labor-Saving Devices and Methods in Track Work. 
XII Track Materials and Their Use. 


Practice in Rail Renewals. 


Maintenance of Main Tracks. 
Maintenance of Yards and Terminals. 
Maintenance Problems and Methods Used. 
Economics of Track Labor. 

Special Duties in the M. W. Department. 


Book Service Department, 
Simmons-Boardman Publishing Co., 
30 Church Street, N. Y. 


Please send me a copy of the new revised edition of 
“Roadway and Track,” by W. F. Rench. Ten days after 
its receipt I will send $3.50 in payment or return the book. 


eg a) Le a are eee ets, ere 
Our WORE Tre isi 555 8s ed he aa doe bebe 


AGEs 3 8G ae LR ia. eas IDEAS Che, cblecie Likes €. 


ND. 5 cc od oly nee aN e MM Ss sec ou lecie ion iaee 
Mt-6-24 


aan! Saeae’ Camas came pp ae aie anes com aad 


Because of the demand for ROADWAY 
AND TRACK, it has been found neces- 
sary to print a second edition. We did not 
stop at this, but have made important re- 
vision and additions. This revised edition 
is now ready for you. 


This Revised Edition of 


ROADWAY AND TRACK 


By W. F. RENCH 

was written and revised for: 
Chief Engineers. 
Engineers Maintenance of Way. 
Assistant Engineers Maintenance of 

Way. 

General Superintendents. 
Division Superintendents. 
Inspectors Maintenance of Way. 
Division Engineers. 
Assistant Engineers. 
Roadmasters. 
Supervisors of Track. 
Track Foremen. 
Draftsmen. 


This revised edition contains a new section, 
which covers the maintenance of switches and 
frogs. Another helpful addition shows practical 
methods of curve adjustments. 


To the practical illustrations appearing in the 
original ROADWAY AND TRACK, new drawings 
and photographs, illustrating devices recently 
adopted, have been added. 


ROADWAY .AND TRACK is _ up-to-the-minute 
in every respect, containing all the latest practices 
of maintenance work. 


Make use of the coupon now! 


SIMMONS-BOARDMAN 
PUBLISHING COMPANY 


The House of Transportation 


30 Church Street 
New York, N.Y. 


34 Victoria St., S. W. I. 
London, England 
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SAFETY 


Bethlehem Model 1222 Switch Stand 





Arrows indicate unusual amount 
of clearance between trainman and 
switch stand. This stand is only 444 
inches high from tie to bottom of | 
lamp—can be used in close quarters 
—parallel throw lever—positive dead 
center action requires no latches— 
only three moving parts—boltless. 








Used with all weights of rails. 
For light rail see Model 1217— 
adopted by United States Govern- 
ment. 


BETHLEHEM STEEL COMPANY 
General Offices: BETHLEHEM, PA. 


New York Baltimore Pittsburgh Detroit 

Boston Washington Buffaloh-4 Chicago 

Philadelphia Atlanta Cleveland St. Louis 
San Francisco 








BETHLEHEM 





| 

















EACH CAR 
A LABOR SAVER 

















Pony Car 
and Skid Set. Carbarrow. 
3 American Dandy Car. 
ez Z Trackbarrow. 
<9 eh Pony Car Pony Car © 
Skid Set without 
Ballast Box. Skid Set. 

















American Trackbarrow one-rail 
maintenance cars are econom- 
ical, durable and useful. Easy to 
handle, safe and great labor 
savers. All of which make work 
a pleasure. Cheerful men do 
more and better work. 




















THE AMERICAN TRACKBARROW, Box 44, Lowell, Mass. 
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Adjustable Guard Rail 
lamps. 
Wharton Jr. & -Co., Wm. 


Air Compressors. 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 


Air Hoists 

Ingersoll-Rand Co. 
Sullivan Machinery Co. 
Air Lift ps Systems. 
Ingersoll-Rand Co. 
Sullivan on ll Co. 
Anchors, Rail. 

Lundie Engineering Co. 
Anti-Creepers, Rail. 
Lundie Engineering Co. 
Asphalt. 

Lehon Co. 

Ballast a 

Jordan Co., O. 

Western Whesied” ” Scraper 


Co. 
Band Saws. 
American Saw Mill Ma- 
chinery Co. 


Barge Cranes. 

Industrial Works. 

ars. 

Bethlehem Steel Co. 
push, Axle, Motor & 


Buda 
| asain Railway Motors, 
Inc. 


Mudge & Company. 
Woolery Machine Co. 


Bearings, Roller. 
Hyatt Roller Bearing Co. 


Benders, Rall. 
Buda Co. 


Q. & C. Co. 
Verona Tool Works. 
Billets. 


Bethlehem Steel Co. 
Blasting Powders. 
Dupont de Nemours & 
Co., I. 
Blasting we 
DuPont de Nemours & 
Co., I, 
Bolts. 
Bethlehem Steel Co. 
Bonding, Rall, Outfits. 
Ingersoll-Rand Co. 


— — 


Bee oiiaias 
— Signal & Equip- 
ment Co, 


Pag Clamshell. 
Blaw-Knox Co. 
Industrial Works. 
Building Papers. 
Lehon Co. 
Bulidings, Sectional, All 


Blaw- Knox Co. 
Bumping Posts. 

Buda Co. 

Mechanical Mfg. Co. 


Carbarrow. 

American Trackbarrow Co. 
Cars, Ballast. 

Clark Car Co. 
Cars, Dump. 

Clark Car Co. 

= Wheeled Scraper 


Cars, Industrial. 
Clark Car Co. 
—" Wheeled Scraper 











CLASSIFIED INDEX OF ADVERTISERS 


Cars, Motor Inspection. 
Buda b 
— Railway Motors, 


Mudge & Co. 
Woolery Machine Co. 


Cars, Motor Section. 
Buda Co. 
— Railway Motors, 
Mudge & Co. 
Woolery Machine Co. 
Cars, Spreader. 
Clark Car _ 


Jordan Co., 
Western Viheeied ” Scraper 
Co. 


Cars, Velocipede. 
Buda Co. 
Fumes Railway Motors, 


Mudge & Co. 


Cast tron Pipe. 
— Cast Iron Pipe 


Cas ding 
Bethlehem Steel Co. 


Cattle Passes. 
Massey Concrete Products 
Corp. 


Centrifugal Pumps. 
American Well Wooks. 
Goulds Manufacturing Co. 


Chemical Weed Killer. 
Chipman Chemical Engi- 
neering Co. 
Reade Manufacturing Co. 
Clamshell Buckets. 
Blaw-Knox Co. 
Industrial Works. 
Coaling Stations. 
Chicago Bridge & Iron 
Works. 


Combination Crane Pile 


ver, 
Industrial Works. 


Compromise Joints. 
Bethlehem Steel Co. 
Rail Joint Co. 


Condensers. 
Ingersoll-Rand Co: 


Conduits. 
Diamond State Fibre Co. 
Corrugated tron. 
Armco Culvert & Flume 
Mfrs. Assn. 
Cranes, Electric, Erecting, 
Locomotive, Piller, Trans- 
fer, Tunnel and Wreck- 


Ing. 
Industrial Works. 
Creosoted Timber. 
International Creosoting & 
Construction Co. 


Crossings, Highway, Bitu- 
minous, 
Headley Good Roads Co. 


Crossings, Rail. 
Bethlehem Steel Co. 
Buda Co. 
Frog Switch & Mfg. Co. 
Kilby Frog & Switch Co. 
Ramapo Ajax Corp. 
Wharton Jr. & Co., Wm 
Crossing Gates, 
Buda Co. 


Crushers, Stone. 
= Wheeled Scraper 


onin Pipe. 

Armco Culvert & Flume 
Mfrs. Assn 

McWane Cast Iron Pipe 


Co. 
Massey Concrete Products 
Corp. 





Curbing. 
Massey Concrete Products 
Corp. 
Deep Well Pum 


American Well” “Works. 
Goulds Mfg. Co. 


Derails. 

Q. & C. Co. 

Wharton Jr. & Co., Wm. 
Discing Machines. 


Fairmont Railway Motors, 
Inc. 


Disinfectants. 

Chipman Chemical Engi- 
neering Co., Inc. 

Reade Manufaétaring Co. 


Ditchers. 

Jordan Co., 0. F. 
Drill Steel, Rock. 
gs egg Co. 


Drop Forging 
Bethlehem "Steet Co. 


Dump Cars. 
Clark Car Co. 
ee Wheeled Scraper 
oO. 
Jordan Co., 0. F. 
Dynamite. 
DuPont de Nemours & 
Co., a 


Electric Cranes (Locomo- 
tive, Pillar, Transfer, 


Wrecking). 

Industrial Works. 
Electric Snow Melters. 

Q. & C. Co. 
—_ 2 Gasoline. 

Fairmont Railway Motors, 

Ingarsell-Rend Co 

Mudge & Co 

Woolery Machine Co. 
Engines, Hand Car. 

a Co. 
Fairmont Railway Motors, 


Ine 
Mudge & Co. 
Woolery Machine Co. 


Explosives. 
DuPont de Nemours & 
Co., } a 


Fence, Febric. 
Cyclone Fence Co. 


Fence Posts. 
Massey Concrete Products 


orp. 
Q. & C. Co. 


Fence 
Creione Fence Co. 


Fibre Angle Pieces, Bush- 
ines, Plates, End Posts, 


Diamond } ged Fibre Co. 
Q &C. 
Fibre ‘eet 
Diamond State Fibre Co. 
Q. & C. Co. 
liters. 
American Water Softener 
Co. 
Flanges, Snow. 
Q & C. Ca. 
Float Valves. 
American Valve & Meter 
Co. 
— —— 
sa Ria 
re a Co. 


Forging 
Bethiehem Steel Co. 





Frogs. 
Bethlehem Steel Co. 
Buda Co. 
Frog Switch & Mfg. >. 
Kilby Frog & Switch 


Gages, Measuring 
Lufkin Rule Co. 

Gantry Cranes. 
Industrial Works. 

Girder Rall. 
Bethlehem Steel Co. 


Graders, Elevating. 
— Wheeled Scraper 
0. 


Graphite. 
Dixon Crucible Co., Jos. 


Grading Machinery. 
— Wheeled Scraper 
0. 


Grinders, Portable. 
Buda Co. 
Ingersoll-Rand Co. 
Guard Ralls. 
a Steel Co. 
Buda Co. 
Frog Switch & Mfg. Co. 
Kilby Frog & Switch .Co. 
Ramapo ax Corp. 
Wharton Jr. & Co. Wm 
Guard Rall Clamps. 
ehem Steel Co. 
Buda Co. 
Frog Switch & Mfg. Co. 
Kilby Frog & Switch Co. 
Q. & C. Co. 


Ramapo Ajax Corp. 
Wharton Jr. & Co., Wm. 


Hand Car Bearings. 
Hyatt Roller Bearing Co. 


Hand Cars. 
Buda Co. 


Hammer Drills. 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 


Hammers, Steam. 
Industrial Works. 


Heaters, Feed Water. 
a Water Softener 

Highway Crossings, Bitumi- 
nous. 

Headley Good Roads Co. 


Hose, 
Ingersoll-Rand Co. 
House Lining. 


Lehon Co. 
Insulated Rall a. 
Bethlehem Steel Co. 


Rail Joint = 

Insulating Materials. 

Diamond State Fibre Co. 
Jacks, Track. 

Buda Co. 

Idol Track Liner Co. 

Verona Tool Works. 
Joints, Rail. 

Bethlehem Steel Co. 

Q. & C. Co. 

Rail Joint Co. 

Wharton Jr. & Co., Wm. 
Junction Boxes. 

Massey Concrete Products 

Corp. 

Knuckles, Emergency. 

Q & C. Co 
Lead, Subiimed. 

Eagle Picher Lead Co, 


Leaders, Plie Drivers. 
Industrial Works. 


— Track. 
l Track Liner Co. 





Lock Washers. 
National Lock Washer Co. 
Positive Lock Washer Co. 
Reliance Mfg. Co. 


Locomotive Cranes, 
Industrial Works. 


Lubricants. 
Dixon Crucible Co., Jos. 


Machinery, Grading. 
— Wheeled Scraper 


Magnet Cranes, 
Industrial Works. 


Manganese Track Work, 
Bethlehem Steel Co. 


Wharton Jr. & Co., Wm. 


Manholes. 
Massey Concrete Products 
Corp. 


Markers. 
Massey Concrete Products 
Corp. 


Metal Protection Paints. 
Dixon Crucible Co., Jos. 
Eagle Picher Lead Co. 


Mile Posts. 
Massey Concrete Products 
Corp, 


Motor Bearings. 
Hyatt Roller Bearing Co. 


Motor Cars. 
Buda Co. 
— Railway Motors, 


Mudge & Co. 
Woolery Machine Co. 


Mowing Machines. 
— Railway Motors, 
ne. 


Nut Locks, 
National Lock Washer Co. 
Positive Lock Washer Co. 
Reliance Mfg. Co. 
Verona Tool Works. 


Nuts. 
Bethlehem Steel Co. 


Oll Engines, 
Buda Co. 
Fairmont Railway Motors, 


Ingersoll-Rand Co. 


Oil Houses, 
Massey Concrete Products 
Corp. 


Out Houses, 
Massey Concrete Products 
Corp. 


Paints. 
Chipman Chemical Engi- 
neering Co., Inc. 
Dixon Crucible Co., Jos. 
Eagle Picher Lead Co. 
Pavement Breakers. 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 


Penstocks. 
= Valve & Meter 


Pile Drivers. 
Industrial Works. 


Piling. 
International Creosoting & 
Construction Co. 
Massey Concrete Products 
Corp. 
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These Shovels 
DID NOT 


stand one-fifth the wear 
and tear that Wood’s 
Mo-lyb-den-um Shovels 
did. They were put 
completely out of com- 
mission after lifting ap- 
proximately 700 tons. And 
they represent the high- 
est grade shovels of their 
respective makers. Wood’s 
Mo-lyb-den-um Shovels 
lifted 3485 tons, and are 
still ready for-more 
service. 





u 
SHOVI 


Wood's 
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~~ SYhis shovel 
went through 80 miles 


___ Of granite 


H. K. Woon’s problem was to discover 
a finer steel for shovels—a steel that 
was hard without being brittle—that 
was tough and yet light—that had a 
uniform quality throughout—a steel 
that would outwear any other ever 
made. 


Mo-/yb-den-um was chosen. With 
it, countless experiments were made— 
extending over a period of years. Many 
tests failed. Each, however, added some- 
thing to the knowledge of how to treat 
Mo-/yb-den-um steel. Finally a method 
was originated which produced a steel 
far superior to anything that had ever 
before been used. 

This is the steel which is used in Wood’s 
Mo-/yb-den-um Shovels to-day. Its su- 
premacy is recognized. Attempts to 
imitate it are doomed to failure because 
it is made by a secret process—and this 
process is responsible for the wonderful 


Mo-lyb-den-um 


= The American Super Steel 


Seven years of testing proved Mo-lyb-den-um 
finest shovel steel when treated our way 







~~ E 





ae 







qualities which are making Wood’s 
Mo-/yb-den-um Shovels famous. Other 
manufacturers can make a Mo-lyd- 
den-um Steel Shovel, but they cannot 
make a W 00d’s Mo-lyb-den-um Shovel. 


Not satisfied with perfecting the steel, 
this company next turned its attention 
to other shovel improvements. Notably, 
the step, or turned-over edge—which 
makes the shovel easier on the feet, and 
at the same time adds strength to the 
blade. And then the Moly-D handle 
—acclaimed the greatest handle im- 
provement ever invented. 

Wood’s Mo-lyd-den-um Shovels last 
from two to six times longer than any 
other shovels made. Write to-day for 
full information on the application of 
these shovels to all your needs. 


THE Woop SuHovet & Toot Co. 
Piqua, Ohio, U. S. A, 





Shovels 
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Pipe, Cast Iron. 
MecWane Cast Iron Pipe 
Co. 


ais «3 Conorete. 
Massey Concrete Products 
Co. 


Pipe, Corrugated. 
Armco Culvert & Flume 
Mfrs. Assn. 
Pipe Carriers. 
Massey Concrete Products 
Corp. 
Pipe Joint and Compound. 
Dixon Crucible Co., Jos. 
Platforms, Station. 
Headley Good Roads Co. 
Plows, Railroad. 
Western Wheeled Scraper 
Co. 


resis Tools. 
Ingersoll-Rand Co. 
Poles. 
International Creosoting & 
Construction Co. 
Massey Concrete Products 
Corp. 
Pony Car. 
American Trackbarrow Co. 
Posts, Fence. 
Q & C. Co. 
Posts, Bumping. 
B . 
Mechanical Mfg. Co. 


Power Housess 
Massey Concrete Products 
Corp 


Preservation, Timber. 
International Creosoting & 
Construction Co. 
Pumps, Air Pressure and 
Vacuum, Centrifugal, 
Deep Well, Piston, 
Plunger, Rotary, mp. 
American Well Works. 


Push Car Bearings. 

Hyatt Roller Bearing Co. 
Push Cara 

Buda 

— Railway Motors, 

Mu - i 

Woolery Machine Co. 
Ralis, 

Bethlehem Steel Co. 
Rail Anchors. 

Lundie Engineering Corp. 
Rail Anti-Creepers. 

Lundie Bngineering Corp. 


Rall Benders. 
Buda Co. 
Q & C. Co. 


Rall Bond. 
Verona aad Works. 





BUYERS’ GUIDE 


Rail Braces. 
Bethlehem Steel Co. 


Rail Joints. 
ra — Co. 


Rail Joint Co. 

Wharton Jr. & Co., Wm. 
Rall Saws, Portable. 
Industrial Works. 

Q & C. _ 

Rall Spring 

se Tool Works. 

Red Lead. 

Seals Picher Lead Co. 
— Paint and Var- 


Fagle “Picher Lead Co. 
Mudge & Co. 


Verona Tool Works. 


vets, 
Bethlehem Steel Co. 


Sullivan Machinery Co. 
Verona Tool Works. 
Roller Bearings. 
Hyatt Roller Bearing Co. 
Roof Slabs. 
Massey Concrete Products 
Corp. 


Roofing Composition. 
Lehon Co. 

Rules. 
Lufkin Rule Co. 

Saw Mills. 
American Saw Mill Ma- 

chinery Co. 

Saws, High font Aya oo 

American Saw ill 


Saws, Portable Rail 
Industrial Works. 
Co. 
Saw Rigs. 
American Saw Mill Ma- 
chinery Co. 
Scales. 
Lufkin Rule Co. 
a 4 Wheel, Drag and 


ue! 
—" Wheeled Scraper 
0. 


Screw Spike Drivers. 
Ingersoll-Rand Co. 
— Pipe. 
Massey ee Products 
Corp. 


Sheet Fibre. 
Diamond State Fibre Co. 
Sheet tron, 
Armco Culvert & Flume 
Mfrs. Assn. 


Chinoct Cc. 141 


Lehon Co. 








aos Foundations, Con- 
Massey Concrete Products 


ae "Bridge Warning 
Hastings Signal & Equip- 
ment Co. 
Skid Shoes. 
Q & C. Co. 
Slabs, Concrete. 
Massey Concrete Products 


Corp. 
Smoke Stacks. 
7. Bridge & Iron 
ork 


— Concrete Products 
Snow iMeting ‘wane 
Q& 


Snow Sie 
Jordan Co., 0. F. 
& C. Co. 


Spikes. 
Bethlehem Steel Co. 


oO. 
— W eden Scraper 


Standpipes, 
Chicago Bridge & Iron 
Works. 


Standpipes (Penstock). 

— Valve & Meter 
0. 

Stands, Switch and Target. 

a Steel Co. 

Q. Cc. Co. 


Rhy Ajax Corp. 
Station Houses. 
Massey Concrete Products 


2. 
Steel Plates and Shapes. 
Bethlehem Steel Co. 
Step rey 


Q. & C. Co. 
Rail Joint Co. 
Storage Tanks. 
Chicago Bridge & Iron 


Works. 
Structural Steel. 
Bethlehem Steel Co. 
Switches. 
Bethlehem Steel Co. 
Buda Co. 
Frog Switch & Mfg. Co. 
Kilby Frog & Switch Co. 
Ramapo Ajax Corp. 
Wharton Jr. & Co., Wm. 
Switch Locks. 
American Valve & Meter 


0. 
Switchmen’s Houses. 
Massey Concrete Products 


Corp. 
Switchpoint Protectors. 
Fleming & Sons Co., Inc., 


gd. &. 
Switchstands and Fixtures. 
American Valve & Meter 


Co. 
Bethlehem Steel Co. 
Buda Co. 
po Ajax Corp. 
Wharton Jr. & Co., Wm. 
Sublimed Lead, Blue, White 
Eagle Picher Lead Co. 





Tampers, Tie 
Ingersoll-Rand Co. 

Tanks, Water Storage. 
Chicago Bridge & Iron 
Works 

Tanks, Elevated Steel. 
Chicago Bridge & Iron 


Tanks, Oil Storage 
Chicago Bridge & Iron 
Works 


Tank -Valves 
American Valve & Meter 
Co 
Tapes ‘ 
Lufkin Rule Co 
Tee Ralls. 
Bethlehem Steel Co. 


Telegraph Poles 
International Creosoting & 
Construction Co. 
Massey Concrete Products 
Corp. 
Telephone Booths. 
Massey Concrete Products 
Corp. 
be erm - 
astings Signal & Equip- 
it Co. 53 


men 
Thawing Outfits. 
Q &C. CG. 
Ties. 
International es & 
0. 


Bethlehem Steel Co. 
die Engineering Corp. 
Tie Plates Clamps. 
Cc. Co. 

Tie Rods. 

Bethlehem Steel Co. 
Tie Tampers. 
Ingersoll-Rand Co. 

Tie Tongs. 
— 
orp. 

Timber. Creosoted. 
International Creosoting & 
Construction Co. 
Long Bell Lumber Co. 
Tool Steel. 
Bethlehem Steel Co. 
Tools, Wrecking. 


Engineering 


Bethlehem Steel Co. 
Buda 


Frog Switch & Mfg. Co. 

Kilby Frog & Switch Co. 

Ramapo Ajax Corp. 

Wharton Jr. & Co., Wm. 
Track Barrow. 


American Trackbarrow Co. 
Track Drills, 
Buda Co. 
Ingersoll-Rand Co. 
Track Insulation. 
Diamond State Fibre Co. 
& C. Co. 


Q 

bie Jacks. 
Tat Track Liner Co. 
Idol Track Liner Co 


Track, Portable. 
— Wheeled Scraper 





Track Tools, 
Buda Co, 
Q@ & C. Coa. 
Verona Tool Works. 
Transfer Tables. 
Industrial Works. 


Treating Plants, Water. 
— Water Softener 


Trestle Slabs, 
Massey Concrete Products 
Corp. 


Tunnel Warnings 

Hastings Signal & Equip- 
ment Co 

Vacuum Pum 
American Weil Works. 
Goulds Mfg. Co. 
Ingersoll-Rand Co. 
Sullivan Machinery Co. 


Ventilators. 
Q&c. 


Warning 
and 

Hastings Signal & Equip- 
ment Co. 


Devices — Bridge 
Tunnel, 


Washers, Fibre. 
Diamond State Fibre Co. 
Water Column. 
— Valve & Meter 
0. 


Water Crane. 
—— Valva & Meter 


Water Softening Plants. 
— Water Softener 


a a» Plants. 
American Softener 


Water “Tanks. 
Chicago Bridge & Iran 
Works. 


Water Treating Tanks. 
Chicago Bridge & Iron 
Works. 

Waterproofing Fabrics. 
Lehon Co. 


Weed Killer, 

Chipman Chemical Engi- 

neering Co., Ino, 
Mfg. Co. 


Whart Cranes. 
Industrial Works. 
Wheels, Hand and Motor 


r. 
Buda Co. 
Fairmont Railway Motors, 

ne. 
Mudge & Co. 
nage nll _— Co. 
Wire Fen 
Cyclone » = Co. 
Wood Grapples. 
Industrial Works. 
Wood Preservation 
International Cusenating & 
Construction Co. 
Woodworking Machnery. 
American Saw Mill Ma- 
chinery Co. 
Wrecking Cranes. 
Industrial Works. 
Wrecking Tools. 
Industrial Works. 
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RAILWAY ENGINEERING AND MAINTENANCE 


AINTAINING the bolted security 

and rigidity of railway track joints 

can only be accomplished through an 
_ active, non-flattenable spring member. 


The National Lock Washer Co. 


Newark, N. J., U. S. A. 
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IMPROVED | 
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Take a Wrench ~— 
and see for yoursel 


ie, 
" 


HETHER your track bolts are tight ¢ 
loose is not a question for argument 
it is a matter of fact. 


Our statement that your bolts are loog 
does not make them loose. Your statement tha 
your bolts are tight does not make them tight 
But upon that question of fact, you will have 
make many important decisions. If your bolf 
are loose, you certainly ought to know it, ( 
there is only one way you can really learn. 


Take a wrench and see for yourself, ” 


Walk a mile of track and draw up loos 
bolts wherever you find them. Then ride twenty 
or thirty miles and try again. ‘‘Sample” your 
track thus at intervals and you will soon be i 
possession of the facts. 7 

One thing more: Every time you in 
a loose bolt say to yourself, “‘This bolt was ti gh 
once. Stretch or rust or wear has made it loose 
My wrench will make it tight again; but a Veron 
Rail Joint Spring, by compensating for stretch o 
rust or wear, would have kept it tight.” ; 


VERONA TOOL WORKS” ; 


Pittsburgh New York Chicago Boston St. Lou 
San Francisco New Orleans Montreal Washington 
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